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NOTE  BY  THE  EDITOR. 

In  consequence  of  a  dispute  in  the  printing  trade  it  has 
been  impossible  to  have  Volume  XXXVI  completed  at  the 
usual  time ;  also  the  scarcity  of  paper  has  rendered  it 
necessary  to  omit  the  List  of  Fellows  and  Members  and 
tiie  Rules.  There  are,  however,  few  changes  in  the  former 
and  none  in  the  latter  from  those  in  the  last  Volume. 

A  further  dispute  has  delayed  the  issue  of  Volume 
XXXVII.  It  was,  therefore,  decided  by  the  General 
Council  to  issue  both  Volumes  together  in  one  cover. 
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PROGNOSIS. 

By  HENEY  C.  DEURY,  M.D.,  Duel.,  F.E.C.P.I.  ; 

Physician  to    Sir  Patrick   Dun's    Hospital,  Dublin. 

[Read  in  the  Section  of  Medicine,  October  26.    1917.] 

"  Life  is  short,  and  tlie  Art  long,  the  Occasion  fleeting. 
Judgment  difficult,  Experience  fallacious."  Thus  spoke 
Hippocrates  in  his  first  aphorism,  and  there  has  passed  no 
day  since  that  does  not  prove  its  truth,  and  I  do  not 
know  of  anything  to  which  it  applies  with  more  aptness 
than  to  prognosis. 

It  is  not  till  long  after  we  have  learned  to  make  a  dia- 
gnosis that  we  can  begin  to  learn  to  make  a  prognosis; 
and  of  the  two  perhaps  the  latter  is  the  more  difficult. 

Though  upon  diagnosis  may  depend  the  question  of 
life  or  death,  upon  prognosis  may  depend  all  that  makes 
life  worth  living.  Prognosis  deals  not  only  with  the  ulti- 
mate termination  of  a  case,  but  also  with  much  leading  u]) 
to  that  and  much  more,  stretching  away  into  the  future, 
long  after  the  case  has  passed  out  of  our  care  or  ken,  often 
even  extending  to  other  individuals,  born  or  unborn. 

T.  A 


2  Prognosis, 

Diagnosis  depends  largely  on  facts;  prognosis  depends 
largely  on  experience,  which  is  fallacious,  upon  judg- 
ment, which  is  always  difficult  and  often  swayed  by  senti- 
ment, and  frequentlj^  has  nothing  to  depend  upon  but 
"If."  We  are  all  conscious  of  our  inability  to  weigh  pro- 
perly  the  conditions  present  in  the  case  of  those  closest  to 
us  in  the  ties  of  affection  or  kindred.  Here  we  are  swayed 
by  sentiment  so  as  to  be  unduly  buoyed  up  by  hope,  or 
more  frequently  depressed  by  fear.  Hence  it  is  that  we 
seek  the  aid  of  another  who  will  study  the  case  when  we 
can  only  view  the  person. 

Or  again,  suppose  we  have  to  deal  with  what  apparently 
is  a  mild  case  of  enteric  fever  where  "  if  "  looms  so  large 
in  our  outlook.  Suddenly  and  without  warning  haemorr- 
hage or  perforation  changes  our  outlook  from  hope  to 
fear,  and  the  "  if  "  becomes  diminutive. 

For  some,  especially  the  rarer  cases,  or  those  that  are 
long  drawn  out,  life  is  quite  too  short  and  the  art  too 
long.  We  have  to  fall  back  on  the  combined  experiences 
of  many  other  observers,  and  this  is  never  so  self -helpful 
as  our  own.  No  two  cases  are  alike,  surrounding  circum- 
stances and  collateral  conditions  still  further  vary  them. 
Here  our  experience  is  so  limited  that  our  judgment  is 
formed  of  patchwork.  In  any  one  of  the  very  chronic 
diseases  of  the  central  nervous  system  for  instance,  to 
see  it  through,  we  must  get  it  early  in  our  medical  life, 
and  it  lasts  until  we  have  become  stale  and  old  in  it. 
How  rare  is  it  to  have  even  a  chance  of  this  !  They  come 
across  our  path  for  a  season,  and  drift  out  of  it  again  into 
other  channels,  where  we  never  meet  with  them  again. 
Having  made  a  diagnosis  we  feel  immediate  satisfac- 
tion ;  prognosis  keeps  us  long  in  anxiety  and  doubt. 
How  true  is  this  in  some  of  the  most  common  conditions 
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we  meet  with  !  Take,  for  instance,  Bright's  Disease.  In 
no  case  I  think  is  the  contrast  so  marked.  The  merest 
tyro  will  make  the  diagnosis  with  ease  and  promptly, 
but  in  the  great  majority  of  cases  who  amongst  ns  will 
venture  upon  a  prognosis  except  in  the  vaguest  terms? 
For  my  own  part  I  feel  that  the  greater  and  larger  be- 
comes my  experience  of  nephritis  cases,  the  more  un- 
certain do  I  feel  in  forecasting  their  course,  and  there  is 
only  one  condition  which  so  far  has  not  failed  me  in  help- 
ing to  form  a  judgment  of  the  course  of  a  case.  That  is, 
of  course,  the  appearance  of  eye  symptoms,  which  in  my 
experience  always  marks  a  rapid  downhill  course. 

Let  me  briefly  cite  some  examples.  An  unmarried  lady, 
aged  only  40,  while  dressing  one  morning  got  a  fulminant 
apoplexy,  and  died  in  about  36  hours.  I  had  known  her 
for  years.  She  had  a  good  colour,  was  active,  strong,  fond 
of  exercise,  led  a  healthy  life,  and  was  not  self-indulg'ent 
in  any  way.  I  never  knew  her  to  be  ill,  and  as  I  attended 
any  of  the  family  who  required  medical  advice,  I  think 
she  would  also  have  sought  it  if  she  had  felt  anything 
wrong,  but  I  never  saw  her  professionally  until  the  stroke 
occurred,  T  then  found  that  her  urine  contained  a  small 
quantity  of  albumen.  Had  I  tested  the  urine  a  year  pre- 
viously and  found  the  same  condition  present  I  doubt 
whether  I  would  have  thought  it  right  to  alarm  her  and 
her  friends  by  telling  them,  taking  into  account  her 
apparently  excellent  health,  &c.  Yet  suddenly  and  with- 
out warning  nephritis  brought  about  this  fatal  result. 

Another  unmarried  woman  died  in  coma.  For  over 
twelve  years  she  had  been  under  my  observation.  Seven- 
teen times  she  had  been  a  patient  in  Sir  Patrick  Dun's 
Hospital.  Always  she  had  a  very  large  quantity  of  albumen 
in  the  urine.  On  several  occasions  she  was  admitted  in  an 
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extreme  condition  of  anasarca,  the  most  extreme  I  think  I 
have  ever  seen.  On  one  occasion  the  legs  had  to  be 
punctured  to  relieve  the  pain  caused  by  the  stretching  of 
the  skin  and  other  tissues.  From  time  to  time  most  of 
her  serous  cavities  had  been  tapped.  On  other  occasions 
she  came  in  on  account  of  urrrmic  symptoms,  but  without 
a  trace  of  oedema  anywhere,  and  it  was  in  this  condition, 
with  gfreat  emaciation,  that  she  died.  On  several  occasions 
she  appeared  to  everyone  to  be  in  articulo  mortis,  but 
revived,  and  recovered  sufficiently  to  leave  the  hospital. 
In  the  intervals  of  her  visits  to  hospital  she  went  about 
her  household  duties,  and  was  to  all  appearance  quite 
well,  but  she  perfectly  knew  the  warnings  which  told  her 
to  come  to  hospital.  Yet  for  twelve  years  she  carried  on, 
but  never  till  her  last  illness  had  I  any  idea  how  long  she 
would  be  able  to  do  so.  From  experience  I  had  learned 
that  when  she  appeared  to  be  dying,  we  should  not  give 
up  hope,  as  for  years  before  she  had  frequently  given  the 
lie  to  the  apparently  obvious  prognosis  of  everyone.  How- 
ever, about  two  months  before  her  death  she  began  to 
complain  of  failing  eyesight.  I  found  she  had  developed 
retinitis,  and  was  able  to  tell  her  sister  that  the  end  was 
approaching-,  and  that  when  she  again  came  into  hospital 
it  would  be  her  last  visit,  and  thus  it  proved. 

A  gentleman  aged  57,  whom  I  had  known  for  years, 
seemed  to  me  to  be  the  embodiment  of  healthy  vigour.  I 
often  met  him  cycling  alone  or  with  parties,  and  he  en- 
joyed life  like  a  boy.  One  day  he  came  to  my  study  and  re- 
lated vague  symptoms.  T  found  a  moderate  amount  of 
albumen  in  his  urine.  Having  prescribed  for  him  and 
given  him  instructions  he  casually  remarked  that  his  sight 
had  been  lately  getting  very  bad.  I  examined  and  be- 
lieved   he  had  retinitis,  but    such    a    diagnosis  was    too 
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serious  for  me  to  depend  on  my  own  examination  alone. 
I  sent  him  to  the  late  Dr.  FitzGerald,  who  reported  that 
there  were  very  serious  changes  in  the  retina.  I  at  once 
informed  his  family  of  his  grave  condition.  He  died 
within  three  months  in  coma.  Dyspnoea  was  the  pain- 
ful feature  of  those  three  months. 

In  the  first  case,  even  had  a  diagnosis  been  made  before- 
hand what  was  there  to  help  prognosis?  Even  if  high 
tension  had  been  found  who  would  have  prognosticated 
the  probability  of  cerebral  hfemorrhage  in  a  woman  of  40, 
who  otherwise  looked  and  felt  in  perfect  health  ? 

In  the  other  two,  where  the  only  aid  to  prognosis  that 
I  know  of  appeared,  how  utterly  dissimilar  they  were. 
The  only  feature  common  to  both  w^as  albuminuria,  one 
with  twelve  years'  symptoms  and  the  other  with  three 
months'.  The  female  was  very  poor  and  had  to  put  up 
with  poor  surroundings  and  indifferent  food ;  the  male 
was  rich,  lived  in  the  country,  and  had  all  the  delicacies 
that  an  invalid  required  and  all  the  comforts  of  home. 
What  was  there  to  help  a  prognosis  of  three  months  in 
his  case  and  twelve  years  in  the  other? 

Heart  cases  form  another  series  in  which  in  the 
majority  of  cases  the  diagnosis  is  a  comparatively  simple 
matter,  but  the  prognosis  requires  years  of  experience, 
thorough  understanding  and  serious  consideration.  Prog- 
nosis here  entails  vastly  more  than  the  ultimate  result, 
and  the  data  for  this  are  neither  numerous  nor  clear. 
Perhaps  the  most  important  of  these  is  the  condition  of 
the  heart  muscle,  and  w^hat  material  have  we  on  which  to 
form  a  judgment  about  it?  Little  except  hypothesis, 
which  requires  long  experience  and  careful  observation 
to  make  it  worth  anything. 

The  cases  in  which  one  can  say  that  a  certain  valve 
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is  incompetent  are  often  not  the  most  serious  from  the 
standpoint  of  prognosis,  even  though  they,  at  times,  give 
rise  to  more  urgent  symptoms.  Those  in  which  no  or- 
ganic lesion  at  all  can  be  detected  are  often  of  the  utmost 
gravity,  and  require  the  most  judgment  and  experience 
for  arriving  at  a  true  prognosis.  Here  we  have  little  to  go 
on  except  the  condition  of  the  heart  muscle.  Whether 
the  organ  is  increased  in  size  from  dilatation  or  hyper- 
trophy or  both,  the  quality  of  its  beat,  its  behaviour 
under  conditions  of  rest  or  exertion,  and  the  general  per- 
formance of  its  functions  in  carrying  on  the  circulation 
in  the  various  parts  of  the  body.  No  one  of  these  condi- 
tions is  sufficient  in  forming  our  judgment,  all  or  several 
must  be  considered  together  before  we  are  in  a  position 
to  form  any  opinion  of  value. 

For  instance,  a  lady  j)atient  has  been  under  my  obser- 
vation for  over  ten  years.  When  I  took  up  the  case  I 
was  told  that  her  heart  was  in  a  very  precarious  condi- 
tion, as  some  years  before  a  physician  of  repute  had  in- 
formed her  friends  that  her  pulse  was  so  weak  and  irreg- 
ular she  might  die  at  any  moment  on  making  slight  ex- 
ertion. As  a  consequence  she  very  seldom  had  been  out 
of  doors,  and  that  only  to  drive  on  picked  days.  She 
lived  mostly  in  one  room  with  the  door  and  all  the  win- 
dows tightly  closed  for  fear  of  the  least  draught,  and  a 
fire  in  the  room  nearly  all  the  year  round.  She  was  then 
nearly  70  years  of  age,  and  had  lived  an  active  busy  life. 
She  is  now  in  her  80th  year,  active  in  mind,  and  for  her 
years  active  in  body,  goes  about  her  house,  gardens  assidu- 
ously when  the  weather  permits,  and  visits  her  friends, 
using  the  trams  to  their  furthest  ramifications.  Her  pulse 
is  still,  and  always  has  been  when  I  have  seen  her,  of  the 
same  extremely  irregular  and  weak  character,  so  much  so 
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that  it  is  generally  quite  impossible  to  count  it.  Yet  there 
is  no  sign  of  valvular  incompetence  nor  any  other  sign 
indicating  failure  of  the  heart-muscle. 

In  this  case  it  is  probable  that  too  much  weight  was 
given  to  one  sign  alone,  which  was  so  marked  that  other 
indications  were  ignored.  The  result  was  faulty  pro^ 
gnosis,  entailing  years  of  anxiety  and  joyless  unhealthy 
invalidism. 

Glycosuria,  including  diabetes,  is  easy  of  diagnosis, 
and  prognosis  can  be  given  with  more  confidence  than  in 
most  other  diseases,  for  the  data  at  our  disposal  are  more 
definite.  Age,  temperament,  physical  structure,  occupa- 
tion, heredity,  response  to  treatment,  all  have  very  pre- 
cise bearings  on  its  course,  and  enable  us  to  form  a  truer 
perspective  than  is  usually  given  us.  The  outlook  will 
not  be  unduly  roseate  if  we  find  the  disease  in  a  man  of 
middle  life,  temperate  in  living,  wiry,  active  in  body  and 
mind,  with  high-strung  nervous  system,  together  with 
large  business  interests,  home  anxieties  or  arduous 
occupation,  not  responding  well  Co  the  early  stages  of  treat- 
ment, and  rather  impatient  under  it.  It  is  unnecessary 
to  labour  this  subject,  for  illustrations  would  be  endless 
they  would  be  so  diverse.  Opinions  too  will  widely  differ 
— but  I  do  think,  after  consideration,  that  we  have  better 
grounds  here  for  forming  a  prognosis  than  in  most  other 
conditions. 

What  shall  we  say  of  phthisis?  How  often  does  it 
disappoint  our  hopes  and  upset  our  calculations? 

When  I  was  a  small  boy  I  was  sent  on  many  a  weary 
tramp  to  a  neighbour's  house  to  inquire  for  a  young  girl 
believed  to  be  dying  of  consumption,  and  I  was  warned 
not  to  be  surprised  if  I  heard  she  was  dead,  and  instructed 
how  to  conduct  myself  in  that  event.  The  sister  had  very 
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recently  died  of  rapid  consumption.  This  girl  had  had 
several  hjemorrhages,  and  appeared  to  be  going  the  same 
way.  She  was  confined  to  bed  and  her  life  was  quite 
despaired  of.  In  later  years  I  had  many  a  pleasant  dance 
with  her,  and  a  couj^le  of  years  ago  met  her  after  a  long 
interval,  a  married  woman,  beautiful,  vivacious  and 
healthy. 

Here  is  the  converse  picture.  A  young  man  about  20 
years  of  age,  feeling  perfectly  well,  looking  the  picture  of 
health  and  strength  to  his  many  friends,  attended  my 
ciinique  one  morning,  the  next  morning  he  had  hsemo- 
ptysis.  This  continued,  high  temperature  developed,  and 
on  the  tenth  day  he  died.  Experience  was  here  fallacious 
and  judgment  difficult  in  attempting  a  prognosis. 

Even  when  it  is  perfectly  evident  that  Death  is  about 
to  claim  his  victim,  those  of  us  who  have  learned  by  ex- 
perience know  better  than  to  express  an  opinion  just 
when  he  will  stretch  out  his  hand  and  take  it. 

A  girl  with  pulmonary  tuberculosis  was  for  many  weeks 
under  my  care  in  hospital,  daily  gro\\'ing  weaker,  more 
emaciated,  less  vital.  Day  after  day  I  was  surprised  to 
find  her  still  there.  She  had  become  so  weak  that  she 
could  net  feed  herself  nor  raise  her  hand  a  foot  off  the  bed. 
In  this  condition  she  said  to  me  with  whispering  voice 
and  faltering  breath — "  Doctor,  if  you  will  let  me  sit  up 
by  the  fire,  and  have  a  mutton  chop  for  my  dinner,  I'll 
be  all  right."  She  died  an  hour  later.  Yet  1  could  no 
more  have  told  that  this  would  happen  before  my  visit 
next  day  than  1  could  have  told  any  day  of  the  previous 
fortnight  that  she  would  have  lived  so  long. 
Are  longa,  Vita  brevis,  est. 
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As  far  as  I  am  aware  no  case  of  sporotrichosis  has  hither- 
to been  reported  in  Ireland.  I  have  been  on  the  look  out 
for  sporotrichosis  for  some  years  in  my  dermatological 
clinic  at  the  Adelaide  Hospital,  and  met  with  it  only  in  May 
of  this  [last]  year,  1917.  I  may  have  seen  sporotrichosis 
without  recognising  it,  as  the  clinical  appearances  resemble 
tubercular  and  syphilitic  affections,  but  as  I  have  been  on 
the  alert,  I  cannot,  I  believe,  have  missed  many  cases. 
Accordingly  it  may  be  concluded  that  in  Dublin  at  any 
rate,  and  probably  in  Ireland  generally,  sporotrichosis  is 
a  rare  disease. 

The  first  recorded  case  is  Schenck's  in  1898.  De  Beur- 
mann's  and  Ramond's  later — 1903. 

De  Beurmann  and  Gourerot  have  written  a  classical 
work  on  Sporotrichosis.  It  is  from  the  study  of  their  work 
I  have  been  able  to  give  the  following  description  of 
sporotrichosis  : — 

Sporotrichosis  is  a  dermatomycosis  due  to  a  fungus 
called  Sporotrichum,  of  which  there  are  many  species,  and 
is  characterised  clinically  by  syphiloid  or  tuberculoid 
lesions.     It  is  recognised  by  the  three  following  tests,  the 
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first  of  which  is  alone  conclusive,  and  is  at  the  same  time 
easily  carried  out  : — 

(1)  The  culture  test. — The  pus  of  the  lesions  sown  on 
glucose  (or  maltose)  agar  (of  Sabouraud)  yields  a  culture 
made  up  of  small  white  acuminate  spots  surrounded  by  a 
flat  delicately  radiated  areola.  These  spots  become  brown 
by  degrees  and  finally  black.  Microscopic  examination 
of  the  culture  reveals  the  fungus  which  I  shall  presently 
describe. 

(2)  The  Sporo-agglutination  test  (of  Widal  and 
Abrami). — The  serum  of  sporotrichosic  patients  agglutin- 
ates an  emulsion  of  spores  of  Sporotrichum  at  1  in  200,  or 
300. 

(3)  The  sporo-fixation  {of  complement)  test. — This  is 
a  test  similar  to  Wasserniann's. 

The  Sporotricha  are  inferior  filamentous  fungi.  The 
only  fructification  known  is  by  conidia  (or  spores).  Their 
mycelium  is  creeping,  ramified,  with  short  spore-bearing 
branches ;  it  is  septate  or  continuous.  The  spores 
(conidia)  are  oval,  3-5  ju  long,  are  attached  to  the  filma- 
ments  or  to  conidiophorous  branches. 

Method  of  culture. — (a)  When  lesions  are  closed — i.e., 
not  ulcerated — draw  off  with  a  sterilised  needle  attached 
to  a  sterilised  syringe  about  half  to  one  cubic  centimetre 
of  the  purulent  contents  of  the  suspected  lesion.  Introduce 
this  pus  into  a  tube  of  sloped  glucose  agar  ( Sabouraud 's) 
taking  care  that  some  of  the  pus  should  rest  on  the  dry 
glass  just  above  the  agar.  Leave  the  tube  without  a 
rubber  cap  at  room  temperature  (growth  is  interfered  with 
if  tube  is  placed  in  an  incubator).  Colonies  appear  in 
5  to  10  days — whitish  prominences  which  become  brown 
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and  finally  black.    On  the  dry  glass  above  the  agar  typical 
colonies  may  show  themselves. 

(h)  When  the  lesions  are  ulcerated. — Draw  up  the  pus 
from  the  surface  of  the  lesion  with  a  sterilised  pipette  and 
sow  on  glucose  agar  similarly  to  above. 

(c)  If  there  is  no  pus,  only  scales. — The  scales  are 
sown  on  glucose  agar. 

Clinical  characters,  symptoms. — The  lesions  resemble 
generally  either  syphilitic  or  tubercular  gummata,  hence 
are  called  syphiloid  or  tuberculoid,  and  they  are  poly- 
morphic. 

Note. — The  lesions  are  not  cured  by  mercury  and  so  are 
not  syphilitic.  Their  pus  inoculated  in  a  guinea  pig  does 
not  cause  tuberculosis,  so  they  are  not  tubercular. 

As  to  polymorphism.  The  lesions  are  sometimes 
systematised  in  a  lymphatic  tract,  or  in  a  circumscribed 
territory;  or  disseminated.  They  may  attack  the  skin  = 
dermic  sporotrichosis;  the  hypoderm,  mucous  membrane, 
bone. 

We  may  see  (De  Beurmann  and  Gougerot)  ulcerating 
sporotrichosis  of  mucous  membranes,  sporotrichosic 
chancre  (site  of  inoculation)  with  centripetal  lymphangitis, 
verrucose  sporotrichosis,  epidermic  sporotrichosis,  sporo- 
trichosic  folliculitis,  sporotrichosic   vegetating    laryngitis. 

Gougerot  describes  three  types. — (1)  Type  Schenck. — 
Systematised   gummatous    lymphangitic    sporotrichosis. 

(2)  Type  Dor. — Sporotrichosis  with  large  multiple 
abscesses. 

(3)  Type  "De  Beurmann. — Disseminated  gummatous 
sporotrichosis.  Begins  as  small  mobile  tumours  under 
the   skin ;   tumours   (painless)   evolve   towards  the   skin ; 
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skin  becomes  adherent ;  violaceous ;  finally  becomes  per- 
forated and  lets  flow  a  thick,  ropy,  yellowish  and  sanguin- 
olent  pus. 

Pathological  anatomy  of  sporotrichosis  not  character- 
istic. Structure  of  nodule  resembles  that  of  syphilitic  or 
tubercular  gumma. 

Diagnosis  of  Sporotrichosis. 

Clinical,  only  presumptive. — (1)  Multiplicity  and  poly- 
morphism of  lesions.  (2)  Softening  of  gumma,  central 
rather  than  total.  (3)  Pus  from  softened  nodule  viscid. 
(4)  Glands  commonly  not  enlarged.  (5)  Preservation  of 
good  health. 

Note. — Xo  mycelium  can  be  found  by  extemporaneous 
examination  of  pus.  One  rarely  finds  small  oblong  forms, 
shaped  like  a  netting  needle. 

Scientific. — (1)  Culture.  (2)  Sporo-agglutination  test. 
(3)  Sporo-fixation  test. 

Treatment,  internally. — Iodide  of  potassium  in  large 
doses,  even  up  to  15  or  20  grains  thrice  daily. 

Locally,  open  purulent  collections. — Dress  with  iodo- 
iodine  solution ;  iodine  1 ;  iodide  of  potassium  10 ;  water 
500,  or  paint  with  tincture  of  iodine. 

Before  giving  the  microscopic  characters  of  the  culture 
of  sporothrix  I  shall  describe  my  case  of  sporotrichosis. 

History  (May,  1917). — Willie  P.,  aged  15^  years,  works 
in  a  brush  factory  where  he  handles  African  bass. 

Two  months  ago  the  boy  noticed  a  small  pimple  on 
the  front  of  his  wrist,  just  over  the  base  of  the  metacarpal 
bone  of  the  thumb.  A  piece  of  bass  stuck  into  the 
pimple  and  caused  it  to  bleed  a  good  deal.  The  pimple 
after  this  did  not  heal,  but  became  a  small  sore.     Four 
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days  after  the  prick  by  the  bass  he  noticed  a  small  red 
lump  about  four  inches  above  the  sore.  After  this  another 
lump  appeared  between  it  and  the  primary  sore.  Since 
then  four  smaller  lumps,  in  a  straight  line  with  the  first 
two,  have  appeared  higher  up,  two  in  the  upper  part  of 
the  forearm,  and  the  other  two  at  the  inner  side  of  arm. 

Appearance  (May,  1917). — On  the  flexor  aspect  of  the 
wrist  he  has  an  almost  healed  ulcer  covered  with  a  scab. 
Two  inches  above  there  is  situated  over  the  lower  end  of 
the  radius  an  oval  red  swelling,  the  long  axis  of  the  swell- 
ing running  in  the  course  of  the  forearm.  The  swelling 
is  soft  to  the  touch  and  gives  fluctuation.  Two  inches 
above  the  first  swelling  is  another  oval  swelling,  soft  and 
fluctuating,  the  long  axis  in  the  direction  of  the  limb. 
Above  this  is  another  similar  elongated  swelling,  made 
up  of  four  small  nodules  close  together.  An  inch  above 
this  is  a  small  inflammatory  nodule. 

Following  up  the  line  of  swellings  in  the  forearm  fron# 
the  primary  lesion  upwards  one  sees  a  small  red  elevation 
iu  the  lower  third  of  the  arm  to  the  inside  of  the  biceps, 
and  two  inches  higher  a  little  nodule  can  be  felt  under 
the  skin.  Between  the  nodules  can  be  both  felt  and  seen 
a  hard  cord  running  up  the  forearm  and  uniting  the 
swellings.     (See  photograph.) 

When  I  saw  the  boy  on  the  day  of  his  first  visit  to  the 
Adelaide  Hospital  I  made  the  following  note  :— "  Lymph- 
angitis— inflammatory  nodules  running  up  the  forearm 
joined  to  each  other  by  a  lymphangitic  cord — an  unusual 
case." 

Suspecting  sporotrichosis  I  drew  off  with  a  sterilised 
needle,  attached  to  a  sterilised  syringe,  some  pus  from  one 


14  Sporotrichosis ,  with  Accoiint  of  a  Case. 

of  the  inflammatory  swellings  and  introduced  this  pus 
into  a  tube  of  sloped  maltose  agar.  In  about  six  or  seven 
days  a  gxowth  appeared — a  number  of  small  whitish  con- 
vex elevations,  aptly  compared  by  my  nursing  sister, 
Sister  Adams,  to  the  appearance  of  milium.  In  a  few  days 
the  culture  became  brown  and  finally  black. 

Subcultures  on  sloped  glucose  and  maltose  agar  made  by 
the  stroke  method  yielded,  after  some  days,  a  typical 
raised,  plaited  (convoluted)  black  culture,  with  delicate 
radiations  into  surrounding  medium.  The  convolutions 
of  the  culture  resembled  somewhat  the  sand  casts  made 
by  worms  on  the  sea-shore. 

Examination  of  the  culture  histologically  showed  the 
typical  mycelium  and  spores  of  sporothrix — mycelium 
slender,  about  2 /u  in  diameter,  septated  and  branching, 
and  spores,  pear-shaped  or  oat-shaped,  3-5//  in  length 
attached  to  and  arranged  round  tlie  mycelium,  in  some 
places  so  closely  together  as  to  hide  the  mycelium  and 
form  strings  or  cylindrical  masses  of  about  iO  ju  in 
diameter.  There  were  many  scattered  spores  detached 
in  tlie  process  of  preparation.  Professor  J.  Alfred  Scott 
kindly  examined  my  cultures  and  microscopic  prepara- 
tion and  confirmed  the  diagnosis. 

I  found  two  methods  of  staining  good.  One  suggested 
to  me  by  Professor  Henry  Dixon,  Professor  of  Botany, 
Trinity  College,  DubHn — viz.,  stain  the  dried  and  fixed 
culture  with  50  per  cent.  Delafield  log-wood  for  ten 
minutes,  then  wash,  dehydrate  with  alcohol,  and  mount  in 
Canada  balsam.  The  other,  the  formic  acid  and  borax 
methylene  blue  method,  which  Sabouraud  recommends 
for  staining  the  hairs  and  scales  of  ringworm. 
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Technique. — A  drop  of  water  is  placed  in  the  centre  of 
a  slide,  a  minute  amount  of  the  culture  is  taken  with  a 
sterilised  platinum  needle,  and  transferred  to  the  drop  of 
water,  and  very  gently  moved  about  in  the  water  to  dis- 
sociate it  if  contact  with  the  water  does  not  immediately 
lead  to  dissociation.  Kough  treatment  would  separate  the 
spores  from  the  mycelium.  The  slide  is  then  placed  in  an 
incubator  till  the  water  has  evaporated,  or  it  may  be 
allow^ed  to  dry  in  the  ah.  The  film  is  then  fixed  by  placing 
over  it  a  drop  of  formic  acid,  and  then  heating  the  slide 
till  the  formic  acid  steams,  letting  it  cool  and  heat- 
ing again.  This  process  is  repeated  a  few  times.  The 
slide  is  then  washed  in  water.  The  fixed  film  is  then 
stained  with  borax  methylene  blue  (Sahli's). 

When  staining  hairs  of  ringworm  a  minute  is  usually 
sufficient.  But  in  the  staining  of  sporothrix  Mr.  Pellissier 
(who  was  acting  as  my  clinical  clerk  and  gave  me  much 
assistance  in  the  investigation  of  the  case)  found  that 
better  preparations  are  obtained  by  leaving  the  culture  in 
the  stain  for  several  minutes,  then  wash,  remove  excess 
of  colour  and  dehydrate  with  absolute  alcohol,  xylol, 
balsam.  Short  staining  with  Sahli's  blue,  while  it  stains 
the  spores,  is  not  sufficient  for  the  mycelium ;  a  prolonged 
staining  brings  out  the  mycelium  exceedingly  well. 

This  case  is  an  example  of  the  lymphangitic  form  of 
sporotrichosis,  starting  with  a  primary  lesion,  "  the 
sporotrichosic  chancre." 

The  boy  brought  me  some  of  the  bass  used  in  the 
factory.  I  could  not  discover  sporothrix  in  this  either  by 
direct  examination,  histologically,  of  the  bass  or  by  cul- 
ture. Presumably  the  skin  was  infected  by  sporothrix 
present  in  the  bass,  but  1  failed  to  prove  it. 
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Several  species  of  Sporotrichum  have  been  described, 
distinguished  by  (1)  the  character  of  the  mycelium;  (2) 
the  arrangement  and  abundance  of  the  spores ;  (3)  the 
cultural  peculiarities;  (4)  the  clinical  characters  of  the 
lesions. 

Thus,  the  mycelium  may  be  thicker  in  one  species  than 
in  another.  The  spores  may  be  abundant  or  few.  The 
cultures  may  (a)  begin  white,  become  brown  and  then 
black;   (b)  begin  brown;   (c)  remain  white. 

It  is  well  to  keep  constantly  in  mind  that  there  are 
three  rare  fungous  diseases  which  have  clinical  appear- 
ances simulating  syphilitic  or  tubercular  lesions — viz., 
actinomycosis,  blastomycosis,  and  sporotrichosis.  The 
microscope  and  culture  e^speriments  will  save  one  from 
error. 

Professor  E.  J.  McWeeney  expressed  his  gratitude  to 
Dr.  Beatty  for  having  placed  at  his  disposal  a  cultux*e  of  the 
Sporotrichum.  He  set  up  pure  cultures  from  single  spores 
isolated  in  hanging  drops  of  i  per  cent,  maltose-agar.  The 
germs  germinated  very  rapidly,  most  of  them  producing  germ 
tubes  within  24  hours  at  room  temperature.  Spore  forma- 
tion began  in  about  48  hours.  He  found  the  best  method  of 
staining  was  Weigert's  or  Heidenhain's  haematoxylin,  care- 
fully washed  out  with  dilute  ferric  chloride.  There  were 
somewhat  indistinct  mitotic  figures  seen  in  the  dividing 
nuclei.  He  found  that  maltose  was  not  necessary,  the 
spores  germinating  quite  well  on  glucose-agar,  and  even  on 
agar  without  the  addition  of  any  sugar.  He  had  compared  Dr. 
Beatty 's  specimen  with  a  culture  isolated  some  years  ago 
by  Professor  James  Ritchie,  of  Edinburgh,  which  was  an 
authentic  S.  beurmanni,  and  found  no  difference.  He  had  seen 
a  somewhat  similar  case,  which  was  under  the  care  of  Mr.  H. 
S.  Meade,  at  St.  Vincent's  Hospital.  There  were  nodules 
along  the  line  of  the  lymphatics  of  the  forearm,  which  sup- 
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purated  and  broke  down.  He  thought  it  was  a  case  of  sporo- 
trichosis, but  it  proved  to  be  one  of  an  ectothrix  ringworm. 
The  patient  was  a  shepherd,  and  had  probably  acquired  the 
disease  from  sheep. 

Dr.  Walter  G.  Smith  said  he  had  been  on  the  look-out 
for  a  case  of  the  disease  for  some  years,  and  he  heartily  con- 
gratulated Dr.  Wallace  Beatty  on  his  being  the  first  in  Ireland 
to  recognise  one.  Three  affections  might  be  confounded  with, 
it — syphilis,  tuberculosis,  and  purulent  inflammation,  but  the 
diagnosis  could  be  readily  made  by  means  of  the  methods 
illustrated.  It  was  a  satisfactory  fact  that  it  could  also  be 
cured — namely,  by  potassium  iodide. 

Dr.  C.  M.  O'Brien  commented  on  the  age  of  the  patient. 
He  thought  the  disease  was  commoner  in  older  subjects. 


ON  EUGENICS  LIMITED  TO  THE  CAEE  OF 
PREGNANT  WOMEN,  ADVOCATING  EXPEC- 
TANT MOTHER  HOSPITALS  AND  SPECIAL 
DISPENSARIES. 

By   Professor   ALFEED    SMITH,    M.D.,  F.E.C.S.I.; 

President   Obstetrical    Section  R. A.M.I. ;    Professor  of  Midwifery, 
N.U.I. ;    Gynaecologist    to    St.    Vincent's    Hospital. 

[Read  in  the  Section  of  Obstetrics,  November  2,  1917.] 

I  THANK  the  Council  for  the  honour  done  me  by 
electing  me  their  President  for  a  second  term.  I  have 
an  unpleasant  duty  to  perform,  to  mark  the  sense  of 
the  loss  the  Academy  and  our  Section  have  sustained  by 
the  death  of  Dr.  Frederic  W.  Kidd,  a  past  President  of 
this  Section,  for  many  years  member  of  your  Council.  He 
contributeu  largely  to  the  debates  and  read  many  papers 
of  great  practical  utility.  He  was  a  loyal  colleague  and  a 
most  energetic  worker  in  all  that  pertains  to  the  welfare 
of  the  profession.  His  genial  presence  will  be  much  missed. 

On  searching  round  for  a  subject  on  which  to  address 
you  I  thought  that  possibly  a  discussion  on  Eugenics  lim- 
ited to  the  care  of  pregnant  women  and  the  influence  such 
care  will  have  on  the  health  of  infants — tending  to  reduce 
the  appalling  death-rate  of  children  under  one  year — 
would  touch  on  a  subject  of  great  public  utility  and  sug- 
gestive to  members  of  this  section. 

Biologically  speaking,  pregnancy  represents  the  highest 
function  of  the  female  reproductive  organs ;  it  is  also  the 
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most  critical  period  of  a  woman's  life.  Because  preg- 
nancy is  a  physiological  condition  it  does  not  follow  that 
the  patient  requii'es  no  care  until  parturition  commences. 
On  the  contrary  the  border  line  between  what  is  physio- 
logical and  pathological  is  narrow.  The  pregnant  woman 
should  be  under  constant  supervision.  She  needs 
judicious  advice  as  to  her  mode  of  living.  Particular 
attention  should  be  given  to  the  dietary,  exercise,  rest, 
sleep,  and  clothing.  In  other  words  she  must  be  instructed 
in  the  hygiene  and  management  of  her  pregnancy. 

I  divide,  for  purposes  of  discussion,  pregnant  women 
into  two  classes  :  (1)  expectant  mothers  living  in  healthy 
surroundings,  getting  sufficient  food ;  (2)  expectant 
mothers  living  in  unhealthy  surroundings,  getting  in- 
sufficient food. 

The  first  class  require  only  passing  notice.  They  should 
be  encouraged,  however,  to  engage  their  medical  attend- 
ant at  the  earliest  possible  time  after  conception,  so  that 
they  can  be  advised  as  to  their  mode  of  living  during  the 
intervening  months,  and  they  should  be  warned  of  the 
necessity  to  report  at  once  any  of  the  following  sym- 
ptoms : — A  scanty  flow  of  urine,  headache,  constipation, 
black  spots  before  the  eyes,  swelled  feet  or  any  loss  of 
blood.  Impressed  with  the  good  results  to  both  mother 
and  child  obtained  by  a  properly  managed  pregnancy, 
Dr.  Whitrige  Williams  presents  a  card  with  printed 
instructions  to  all  his  patients,  a  practice  which  might  be 
followed  more  widely  in  these  countries. 

Class  2. — Expectant  mothers  living  in  unhealthy  sur- 
roundings with  insufficient  food. 

That  much  can  be  done  to  influence  the  child  in  utero 
is  well  known  and  accepted ;  at  any  rate  the  tremendously 
high  mortality  among  infants  of  less  than  a  year  old  which 
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prevails  goes  to  show  that  many  children  are  brought  into 
the  world  very  little  fit  to  cope  with  the  environment 
trials  that  there  await  them.  The  first  steps  in  the  direc- 
tion of  successful  treatment  of  the  unborn  infant  must 
be  the  successful  treatment  of  the  pregnant  mother.  She 
must  have  ample  food  and  rest.  In  the  British  Isles  there 
in  no  organised  or  deliberate  effort  to  care,  during  the  last 
month  of  pregnancy,  the  wives  of  the  poorer  classes. 
Until  the  State  recognises  its  duty  to  the  expectant 
mother  to  enable  her  to  bring  forth  healthy  offspring,  all 
the  efforts  of  humanitarians  to  reduce  infant  mortality 
are  doomed  to  failure. 

What  expectant  mothers  require  during  the  last  month 
of  their  pregnancy  is  rest,  food  and  instruction.  How 
can  we  attempt  to  solve  the  problem  of  securing  the 
needed  rest,  food  and  instruction  ?  I  suggest,  through  ex- 
pectant mother  hospitals  and  special  dispensaries.  To 
Dr.  J.  W.  Ballantyne  belongs  the  credit  of  being  the  first 
to  advocate  Pre-Maternity  Hospitals.  He  does  so  in  the 
British  Medical  Journal  of  April  6,  1901,  in  an  article 
entitled  "  A  Plea  for  Pre-Maternity  Hospitals."  I  cannot 
do  better  than  quote  for  you  his  description  of  the  re- 
quirements of  such  an  hospital. 

The  Pre-Maternity  Hospital  need  not  be  a  separate 
establishment.  It  may  quite  well  be  an  annexe  of  the 
maternity,  but  it  must  be  distinct  from  the  maternity. 
It  will  be  for  the  reception  of  women  who  are  pregnant, 
but  who  are  not  yet  in  labour.  In  the  first  place  it  will  be 
for  the  reception  of  patients  who  have  in  past  pregnan- 
cies suffered  from  one  or  other  of  the  many  complications 
of  gestation ;  for  working  women  who  ought  to  rest  dur- 
ing the  last  month  of  pregnancy,  but  who  are  unable  from 
financial  reasons  to  do  so,  and  by  patients  who  clamour 
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for  admittance  to  our  maternities,  but  who  are  told  to 
come  back  again  when  the  "  pains  have  begun."  It  is 
worth  while  for  us  to  realise  that  practically  no  provision 
is  made  in  existing  hospitals  for  pregnant  women.  In 
general  hospitals  cases  of  morbid  pregnancy,  for  example, 
hyperemesis  gravidarum,  are  sometimes  received  and 
treated,  but  mostly  under  protest,  lest  there  occur  a  birth 
in  the  wards.  In  maternities  pregnant  women  are  not 
welcome  much  before  the  full  term  of  gestation,  for  ob- 
vious reasons.  Such  patients  would  be  received  into  the 
pre-maternity ;  it  would  be  their  special  hospital.  When 
labour  pains  came  on  they  would  be  transferred  to  the 
adjoining  maternity. 

The  scope  of  Dr.  Ballantyne's  pre-maternity  hospital 
is,  as  you  see,  limited.  My  idea  is  an  hospital  where  ex- 
pectant mothers  could  get  needful  rest  during  the  last 
month  of  their  pregnancy,  and  where  they  could  receive 
an  ample  supply  of  simple  nourishing  food.  Such  an  hos- 
pital should  have  attached  to  it  a  competent  meaical 
officer  capable  of  carrying  out  scientific  observations  hav- 
ing a  bearing  on  the  pathology  of  pregnancy,  and  the 
conditions  that  lead  to  malformations  of  infants. 

I  advocate  the  principle  of  expectant  mother  hospitals 
and  that  they  should  be  endowed  by  the  Sta^te.  In  this  time 
of  stress  and  scarcity  of  necessary  foods  the  requirements 
of  poor  expectant  mothers  must  be  oonsid<ired;  their  food, 
in  the  words  of  Dr.  Jellett,  must  be  simple,  ample  and 
nourishing.  Under  the  presimt  economic  conditions  they 
cannot  provide  the  proper  food  in  ample  quantities.  The 
coming  race  must  necessarily  suffer,  and  the  mortality  of 
children  under  one  year  go  on  increasing.  A  scheme  of 
this  kind,  to  be  effective,  must  be  big  and  comprehensive; 
half-hearted  measures  will  end  only  in  failure. 


22     Eugenics  limited  to  the  Care  of  Pregnant  Women. 

If  the  State  were  ever  to  subsidise  expectant  mothei 
hospitals  to  house  the  very  poor  expectant  mothers  during 
the  last  month  of  their  pregnancy  now  is  the  time.  Temp- 
orary buildings  could  be  obtained  which  would  tide  over  the 
immediate  necessity,  and  later  on  larger  and  more  elabo- 
rate institutions  could  be  erected  and  the  scheme  amplified. 
My  contention  is  that  the  coming  generation  must  have 
first  claim  on  the  State.  It  is  all  very  proper  that  Lunatic 
Asylums  should  receive  a  grant  in  aid,  and  that  the  ex- 
penses incurred  by  local  authorities  in  carrying  out  the 
new  treatment  of  venereal  disease  should  be  indemnified 
to  the  extent  of  75  per  cent,  of  their  expenditure.  Once 
the  truth  is  brought  home  and  pressed  home  that  children 
must  be  saved,  and  can  be  saved,  by  the  proper  care  and 
feeding  of  the  expectant  mother,  the  case  is  won. 

Unfortunately  many  deserving  mothers  cannot  for 
many  reasons  avail  themselves  of  those  hospitals ;  they 
have  to  work  up  to  the  time  that  labour  begins.  For  such, 
special  dispensaries  should  be  opened,  and  pregnant 
women  should  be  encouraged  to  come  there  and  get  ad- 
vice. A  scheme  for  feeding  the  necessitious  mothers 
could  be  formulated.  It  is  just  as  essential  to  nourish  the 
infant  through  the  mother  during  the  last  month  of  preg- 
nancy as  it  is  to  feed  the  baby  after  birth. 

It  is  most  gratifying  to  know  that  a  special  expectant 
mother  dispensary  has  been  opened  in  Dublin  in  con- 
nection with  the  National  Lying-in  Hospital,  Holies 
Street.  This  is  probably  the  first  of  its  kind  in  Ireland, 
and  it  is  maintained  by  private  benevolence.  The  Master, 
Sir  A.  Home,  and  Dr.  R.  White  are  to  be  congratulated 
on  their  enterprise.  They  will,  I  hope,  give  us  full  in- 
formation of  its  work  and  their  methods  of  instructing 
the  exDectant  mothers. 
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What  can  we  representatives  of  the  Dubhn  Midwifery 
School  do?  I  believe  it  is  up  to  us  to  take  a  leading,  if 
not  the  principal,  part  in  the  education  of  the  State  as 
to  its  duties  towards  expectant  mothers. 


Sir  Andrew  Horne  said  tfhere  is  no  subject  more  important 
at  the  present  moment  than  the  care  of  expectant  mothers 
and  of  infant  life.  In  order  to  counteract  the  high  mortality  of 
infants  occurring  in  our  city  during  the  past  few  years,  two 
important  societies  have  been  formed,  namely — the  Babies' 
Clubs  and  the  Infant  Aid  Society.  I  am  pleased  to  say,  from 
the  most  recent  statistics  of  the  Registrar-General,  that 
already  a  considerable  diminution  has  taken  place.  The 
establishment  of  special  dispensaries  for  the  care  and  treat- 
ment of  expectant  mothers  will  be  the  means  of  saving  the 
lives  of  a  large  number  of  mothers  during  childbirth,  as  also 
of  their  infants. 

Dr.  Bethel  Solomons  said  that  he  did  not  believe  that 
women  of  the  so-called  lower  classes  would  enter  prc- 
maternity  hospitals.  If  they  could  be  persuaded  to  come  to 
dispensaries  regularly  during  their  pregnancies  and  have  the 
urine  tested  it  would  be  a  step  in  the  right  direction.  Al- 
though it  was  important  that  the  pregnant  woman  should 
be  fed  properly  he  was  doubtful  if  this  feeding  had  much 
effect  on  the  new-born  infant,  for  the  most  starved  mothers 
often  have  healthy,  weighty  infants,  while  the  best-fed  women 
often  have  weaklings.  The  best  stej)  from  a  eugenic  point  of 
view  would  be  to  improve  the  housing,  and  to  promote  t/he 
general  education  of  the  poorer  classes.  In  the  baby  club 
of  which  he  was  the  physician  he  was  able  to  instruct  mothers 
about  pregnancy,  and  the  nurse  of  the  club  visited  the  women 
ii  their  homes  in  order  to  see  that  these  instructions  were 
carried  out.  Although  he  had  seen  evidence  of  maternal 
impressions  in  the  infant,  he  thought  that  the  solution  of 
this  problem  had  still  to  be  elucidated. 

Dr.  Crawford  said  that  pre-matemity  work  would  become 
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efl&cient  only  when  some  system  of  registration  had  been 
established  by  means  of  a  State  grant  to  women  in  the  last 
months  of  pregnancy.  The  best  method  of  education  of 
l)regnant  women  would  be  the  pre-maternity  dispensary  work- 
ing in  association  with  a  trained  nurse,  who  would  visit  the 
women  in  their  homes. 

Dr.  Neill  said  that  the  establishment  of  pre-maternity 
hospitals  would  allow  of  the  early  diagnosis  of  syphilis  and 
of  its  treatment. 

Professor  McWeeney  pointed  out  that  such  a  hospital 
as  that  contemplated  would  afford  an  excellent  opportunity 
for  ascertaining  the  existence  of  latent  syphilis  amongst  ex- 
pectant mothers.  Blood  could  be  taken  from  those  whose 
history  gave  ground  for  suspicion,  and  submitted  to  the 
Wasseniiann  test.  The  hospital  or  dispensai*}-  could  become 
a  centre  for  the  gratuitous  diagnosis  and  treatment  of  syphilis 
as  contemplated  under  the  new  V.  D.  Order  of  the  Local 
Government  Board.  Under  this  Order  they  could  get  their 
expenses  recouped  as  to  75  per  cent,  of  the  total  amount, 
from  Imperial  sources.  A  great  deal  of  congenital  syphilis 
might  thus  be  effectively  dealt  with  at  an  early  stage. 

Dr.  White  thought  it  would  be  difficult  to  get  the  mothers 
to  leave  their  homes  to  go  to  pre-matemities,  and  more  good 
could  be  done  if  expectant  mothers  got  better  food  at 
home,  which  might  be  done  under  the  new  regulations  of  the 
L.G.B.  Eeferring  to  Professor  McWeeney 's  remarks,  Dr. 
White  agreed  that  much  might  be  done  by  making  the  ex- 
isting maternities  centres  for  carrying  out  of  the  new  anti- 
syphilitic  regulations  suggested  by  the  L.G.B. 

Dr.  Gibbon  FitzGibbon  said  the  subject  of  pre-maternal 
care  was  very  large,  and  required  to  be  dealt  with  chiefly 
by  a  wide  process  of  education.  It  was  impossible  to  form 
any  opinion  of  the  benefit  to  be  obtained  from  the  results 
of  the  methods  tried  in  the  last  few  years.  The  process  of 
education  required  should  begin  in  the  medical  profession, 
and  students  should  be  taught  the  importance  of  advising 
their  maternity  patients  to  report  themselves  all  through 
their  pregnancies.  He  did  not  think  much  benefit  would  be 
obtained  from  having  special  wards  in  the  maternity  hospitals 
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for  the  reception  of  pregnant  women  during  the  last  month 
of  pregnancy,  as  at  that  time  the  results  of  neglect  were 
established.  Treatment  early  in  pregnancy  was  wanted  to 
prevent  the  conditions  from  which  the  complications  arise, 
and  this  probably  could  best  be  done  by  encouraging  the 
women  to  report  at  the  existing  extern  dispensaries  in  con- 
nection with  all  hospitals.  Those  that  did  attend  would 
act  as  an  example  to  others,  and  gradually  do  away  with  the 
belief  that  pregnancy  did  not  require  any  attention  until 
the  time  labour  set  in.  Pre-maternity  care  or  neglect  did 
not  appear  to  have  m^uch  influence  upon  the  new-bom 
infant,  but  the  existing  unhealthy  conditions  continued  after 
the  birth  of  the  child,  and  then  acted  adversely  to  the  health 
of  the  infant. 


ON  THE  INCIDENCE  OF  BOVINE  AND  HUMAN 
VIRUSES  JN  HUMAN  TUBERCULOSIS  IN 
IRELAND 

By  W.  D.  O'KELLY    M.D.,  D.P.H. ; 

Assistant  in  Pathology,  University  College,  Dublin  ;  Assistant  Pathologist, 
Mr»ter  Misericordite  Hospital,  Dublin. 

[Read  in  the  Section  of  Pathology,  November  9,  1917.] 

"  Though  the  important  question  whether  man  is  suscept- 
ible to  bovine  tuberculosis  at  all  is  not  yet  absolutely  de- 
cided, and  will  not  admit  of  absolute  decision  to-day  or 
to-morrow,  one  is  nevertheless  already  at  liberty  to  say 
that,  if  such  a  susceptibility  really  exists,  the  infection  of 
human  beings  is  but  a  very  rare  occurrence."  Such  was 
Koch's  (1)  view  in  1901.  It  was  not  accepted  by  medical 
men,  and  since  then  many  important  researches  have 
shown  that  Koch  was  wrong.  The  Royal  Commission  on 
Tuberculosis,  appointed  in  1901,  disproved  his  statement. 
Recent  papers  by  A.  S.  Gritfith,  Eastwood,  F.  Griffith, 
Mitchell,  Chung  Yik  Wang,  and  others  have  shown  that 
bovine  bacilli  do  frequently  set  up  tuberculosis  in  the 
human  being  in  England  and  Scotland.  Park  and  Krum- 
wiede  have  got  similar  results  in  the  United  States.  Up  to 
1914  no  investigation  of  the  (juestion  had  been  made  in 
Ireland.  Considering  the  high  mortality  from  tuberculosis 
in  this  country  it  was  obviousl}'  of  great  importance  that  a 
local  enquiry  into  the  relative  frequency  of  infection  with 
bovine  and  human  types  of  tubercle  bacilli  should  be  made. 
The  work  was  undertaken  by  me  in  1915  under  a  grant 
from  the  Medical  Research  Committee.    It  was  carried  out 
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under  the  supervision  of  Professor  E.J.  McWeeney  in  the 
Pathological  Laboratory  of  University  College,  Dublin, 
with  the  assistance  of  Dr.  T.  T.  O'Farrell,  to  whom  the 
histological  portion  of  the  work  was  entrusted.  The 
original  intention  was  to  limit  the  investigation  to  tuber- 
culosis occurring  in  children  under  twelve  years  of  age,  but 
owing  to  the  difficulty  of  obtaining  such  material  the  scope 
of  the  work  was  extended. 


Technique. 

The  material  submitted  for  investigation  was  handled 
aseptically,  except  in  the  case  of  urine,  w'hich  was  alw-ays 
grossly  contaminated  on  receipt.  Caseous  matter  and  small 
pieces  of  diseased  tissue  were  ground  up  in  a  stout  test-tube 
with  a  sterile  glass  rod.  If  necessary  a  mortar  and  pestle 
were  employed.  Saline  was  gradually  added,  and  finally 
emulsion  was  filtered  through  butter-muslin.  The  filtrate 
was  then  injected  intraperitoneally  into  two  guinea-pigs, 
except  in  three  cases  in  which  the  route  w^as  subcutaneous. 
The  unfiltered  tissue-emulsion  and  caseous  matter  were 
used  for  sowing  direct  cultures  on  Dorset's  egg  and 
glycerine-egg  media.  Fragments  of  tissue,  when  avail- 
able, were  always  transferred  to  the  media,  and  frequently 
growth  only  took  place  on  these  fragments.  Whether  this 
was  due  to  the  fact  that  bacilli  were  more  numerous  in  the 
tissues  than  in  the  emulsion,  or  whether  the  presence  of 
the  tissue  aided  the  growth  of  the  organism,  I  am  unable 
to  say.  Probably  both  factors  are  of  importance.  Usually 
in  four  or  five  days  some  evidence  of  growth  on  the  tubes 
was  noted,  and  films  were  made  from  strokes  of  the 
medium  in  which  the  presence  of  clumps  of  tubercle  bacilli 
showed  the  success    of    culture.     The    spreading   of    the 
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bacilli  by  this  stroking  of  the  medium  seemed  to  accelerate 
the  growth  very  much.  In  Case  No.  11  microscopical  ex- 
amination showed  a  growth  of  tubercle  bacilli  on  the  tissue 
fragment  after  twenty-three  days'  incubation.  The 
growth  was  contaminated  with  a  coccus.  It  was  sub- 
cultured  on  egg  and  glycerine-egg  and  incubated  for 
twenty-four  hours  at  37°  C,  when  numerous  colonies  of 
cocci  were  seen.  The  tubes  were  then  heated  to  60"^  C. 
for  an  hour  and  re-incubated.  The  tubercle  bacilli  sur- 
vived and  grew,  and  the  sub-cultures  were  pure.  In  Case 
10  the  primary  sediment,  which  was  grossly  contami- 
nated, was  treated  by  the  anti-formin  and  urea  methods 
to  obtain  a  direct  culture.  In  neither  case  were  the  con- 
taminating organisms  completely  suppressed.  With  these 
two  exceptions  no  method  of  getting  rid  of  contaminating 
bacteria  was  employed.  In  23  of  the  37  cases  investigated 
du'ect  cultures  were  attempted.  In  four  of  these  cases  no 
virus  was  isolated  by  any  means.  In  nine  of  the  remain- 
ing 19  cases  a  direct  culture  was  isolated. 

Concerning  the  isolation  of  strains  from  guinea-pigs  and 
rabbits  there  is  little  to  be  said.  The  autopsies  were 
carried  out  aseptically,  and  the  mode  of  procedure  was 
much  the  same  as  with  primary  material.  In  guinea-pigs 
I  have  found  it  easier  to  isolate  strains  from  lymph-glands 
than  from  organs  such  as  the  liver,  spleen  and  lungs. 

Once  a  strain  was  isolated  on  egg  it  was  subsequently 
kept  growing  on  solidfied  ox-serum.  Sub-oultures  were 
made  every  4  to  6  weeks.  Great  difficulty  was  experi- 
enced at  first  in  obtaining  serum  free  from  contamination, 
and  it  was  only  by  drawing  the  blood  aseptically  from  the 
jugular  vein  that  success  was  obtained.  Intermittent  steri- 
lisation of  serum  makes  the  medium  less  suitable  for  the 
growth  of  the  tubercle  bacillus,  and  it  greatly  interferes 
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with  pigment-production.  Even  when  collected  aseptic- 
ally  batches  of  serum  vary  much  in  appearance  and  utility. 
A  clear  amber-coloured  sample  is  best  for  the  formation  of 
pigment. 

As  soon  as  growth  was  satisfactorilj^  established  on 
serum  the  strains  of  each  virus  were  put  through  the  cul- 
ture tests.  The  media  employed  were  serum,  glycerin- 
serum,  glycerin-agar,  and  glycerin-potato.  The  proportion 
of  glycerin  added  was  5  per  cent.  Three  tubes  of  each 
medium  were  used.  On  these  media  the  cultural  charac- 
ters of  the  tubercle  bacilli  can  be  readily  determined. 
Bovine  viruses  grow  slowly  (dysgonically)  on  serum  with- 
out producing  any  pigment.  Growtli  on  glycerin-media 
is  slow,  and  wrinkling  does  not  occur.  Human  viruses,  on 
the  other  hand,  grow  well  (eugonically)  on  serum,  and 
from  a  yellow  pigment.  They  grow  even  better  on  gly- 
cerin-media, giving  heaped-up,  vesicular,  wrinkled,  and 
pigmented  growths.  Nevertheless  the  tubercle  bacillus  is 
a  capricious  organism  in  the  test-tube,  and  a  considerable 
amount  of  care  and  patience  is  required  to  obtain  satisfac- 
tory cultures. 

The  virulence  of  the  viruses  isolated  was  tested  in  rabbits. 
In  each  of  the  first  sixteen  strains  tested  two  rabbits  were 
used,  one  for  the  intravenous  inoculation  of  0.01  mrgrm., 
the  other  for  the  subcutaneous  injection  in  the  dorsum  of  10 
mrgrm.  of  the  culture.  As  a  result  of  these  investigations 
it  was  found  that  the  lesions  set  up  when  the  subcutaneous 
route  was  employed  were  more  varied  than  those  resulting 
from  intravenous  inoculation,  and  the  latter  method  was 
discontinued.  When  it  was  considered  advisable  to  repeat 
an  inoculation  doses  of  10  to  15  mrgrm.  were  given. 

On  the  whole  the  pulmonary  lesions  in  the  animals  in- 
oculated with  strains  of  human  tubercle  bacilli  were  more 
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frequent  and  more  severe  than  I  expected  to  find.  Recent 
articles  by  A.  S.  Griffith  (2)  and  Eastwood  and  F. 
Griffith  (3)  show  that  severe  pidmonary  tuberculosis  in 
rabbits  may  occasionally  be  set  up  by  standard  doses  of 
human  viruses  when  inoculated  subcutaneously.  In  such 
cases  it  may  be  necessary  to  test  out  the  strain  isolated 
from  the  rabbit  on  culture  media,  and  repeat  the  virulence 
test  with  the  new  strain,  so  as  to  exclude  the  possibility 
of  a  mixture  of  human  and  bovine  types  of  bacilli  being 
present.  It  often  happens  that  the  lesions  resulting  from 
the  inoculation  of  the  new  strain  are  trivial.  Usually  the 
severe  pulmonary  tuberculosis  in  these  cases  can  be  dis- 
tinguished by  its  chronicity  and  by  the  distribution  of  the 
lesions. 

The  result  of  tiie  investigation  is  set  out  in  Tables 
A  to  G,  which  are  given  with  the  virulence  tests  in  the 
Appendix.  The  total  number  of  cases,  37  in  all,  is  small, 
too  small  perhaps  to  generalise  from.  Still,  admitting  this 
limitation,  the  figures  correspond  roughly  with  those  found 
in  other  places,  omitting  Edinburgh.  They  show,  at  any 
rate,  that  bovine  tubercle  bacilli  do  give  rise  to  human 
tuberculosis  in  Ireland  as  elsewhere.  Furthermore,  they 
show  that  this  infection  occurs  mainly  in  young  people, 
and  that  it  takes  place  through  the  alimentary  canal.  Of 
the  30  viruses  isolated  by  me  three  were  bovine  in  char- 
acter. Two  of  these  viruses  were  isolated  from  tuberculous 
cervical  glands  in  children  aged  two  and  a  half  and  eight 
and  a  half  years.  The  third  virus  was  raised  from  a  mesen- 
teric gland  removed  from  a  girl  aged  fifteen.  The  obvious 
deduction  from  these  figures  is  tliat  bovine  infection  means 
infected  milk,  and  that  to  eradicate  bovine  tuberculosis 
two  things  are  needed — the  encouragement  of  breast-feed- 
ing in  infants  and  the  slaughter  of  all  tuberculous  cattle. 
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whether  the  milk  is  infected  or  not.  The  first  measure  is 
being  widely  advocated  at  present,  and  its  adoption  would 
lead  to  an  enormous  decrease  in  infant  mortality.  Objec- 
tion may  be  taken  to  the  second  measure  on  the  ground 
that  it  would  be  too  costly.  The  expense  would,  no  doubt, 
be  considerable,  but  if  every  beast  reacting  to  the  tuber- 
culin test  were  valued  and  then  slaughtered,  and  the  ownei- 
adequately  compensated,  bovine  tuberculosis  would  be 
stamped  out  in  cattle  and  man  in  five  years.  Much  of  the 
beef  in  the  slaughtered  animals  could  be  used  for  food, 
which  would  effect  a  considerable  saving.  Over  eight 
millions  sterling  is  being  spent  per  day  in  war  against  the 
Central  Empires.  Why  not  wage  war  on  a  similar  finan- 
cial scale  for  one  day  against  the  bovine  bacillus? 

The  problem  of  eradicating  the  human  type  of  bacillus 
is  a  much  more  difficult  one,  and  to  enter  into  it  would 
take  me  far  from  the  purpose  of  this  communication. 

In  conclusion  I  wish  to  express  my  indebtedness  to  the 
surgeons  whose  names  are  mentioned  under  their  cases  in 
the  tables  for  their  kindness  in  forwarding  morbid  speci- 
mens for  examination  :  to  Dr.  A.  Stanley  Griffith  for 
several  valuable  suggestions,  and  for  some  cultures  for 
comparison,  which  he  kindly  sent  to  me;  to  Dr.  T.  T. 
O'Farrell  for  the  invaluable  assistance  I  got  from  his  his- 
tological investigations,  and,  lastly,  to  Professor  E.  J. 
McWeeney  for  the  primary  material  in  several  cases,  and 
for  innumerable  suggestions  which  have  been  of  the 
greatest  value  to  me. 

Summary. 

In  a  study  of  37  cases,  34  of  which  were  clinically  tuber- 
culous, 30  viruses  were  isolated.  Of  these  27  corresponded 
in  their  virulence  for  rabbits  and  growth  on  artificial  media 
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with  the  human  type  of  bacilhis,  and  three  with  the  bovine 
type.  Infection  with  the  bovine  type  of  bacilkis  is  re- 
sponsible for  an  appreciable  number  of  cases  of  human 
tuberculosis  in  Ireland,  as  in  other  countries. 
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ViuuLENCB  Tests. 

Case  No.  1.  Rabbit  3,  injected  subcutaneously  with 
10  mrgrm.  of  virus  1,  g.-pig  1.  Killed  93  days  later.  Initial 
weight  1820  grm.,  final  weight  1880  grm.  Local  lesion  caseous 
and  softened ;  adjacent  glands  not  enlarged  ;  many  pearly 
tubercles  in  lungs  with  caseous  centres  ;  about  ten  tubercles 
in  each  kidney,  some  pitting  of  cortex  :  tubercles  also  in  both 
testes,  knee-  and  elbow-joints  and  under  eyelids.  This  animal 
was  rather  ill  39  days  after  inoculation,  but  was  not  killed  as 
the  companion  rabbit  (No.  i)  had  already  died.  The  animal 
recovered  and  appeared  to  be  quite  well  a  fortnight  later.  There 
was  a  heavy  tape-worm  infection.  Cultures  from  inoculum, 
elbow-joint,  and  left  testis  grew  better  on  glycerin-egg  than 
on  plain  egg.  The  culture  from  elbow-joint  was  inoculated  into 
rabbit  40  (15  mrgrm.). 

Rabbit  4,  injected  intravenously  with  0.01  mrgrm.  of  virus  1, 
g.-pig  1.  Death  32  days  later.  Initial  weight  2350  grm.,  final 
weight  2310  grm.  Numerous  large  pearly  tubercles  with 
caseous  centres  in  lungs,  a  few  miliary  tubercles  in  the  kidneys, 
also  in  liver  and  spleen.  Heavy  tape-worm  infection,  death 
at  onset  of  labour.  The  cultures  (lung,  kidney,  and  spleen)  grew 
better  on  glycerin-egg  than  on  plain  egg. 

Rabbit  40  was  injected  subcutaneously  with  15  mrgrm.  of 
virus  1,  strain  rabbit  3  (elbow- joint'.  Killed  93  days  later. 
Initial  weight  1460  grm.,  final  weight  2400  grm.  Local  lesion, 
caseous  mass  l^  in-  diameter  ;  a  few  caseous  specks  in  nearest 
gland  ;  a  few  pearly  tubercles  with  caseous  centres  in  lungs  ; 
a  few  tubercles  in  kidneys. 

Case  No.  2.  Rabbit  5,  inoculated  subcutaneously  with 
10  mrgrm.  of  virus  2,  direct  strain.  Killed  97  days  later.  Initial 
weight  2260  grm..  final  weight  2050  grm.  Local  lesion,  scattered 
caseous  areas  and  a  caseous  mass  between  the  niuscles  ;  about 
24  firm  pearly  tubercles  in  the  lungs  ;  some  pitting  of  kidneys. 

Rabbit  6,  inoculated  intravenously  with  0.01  mrgrm.  of 
virus  2,  direct  strain.  Killed  93  days  later.  Initial  weight 
2910  grm,  final  weight  1430  grm.  Lungs  studded  with  caseous 
tubercles  about  2  mm.  in  diameter  ;  several  tubercles  in  each 
kidney  ;  a  few  tape- worm  cysts  in  abdomen.  The  lung-culture 
grew  better 'on  glycerin-egg  than  on  plain  egg.  It  was  inocu- 
lated into  rabbit  45. 

Rabbit  45,  inoculated  subcutaneously  \t-ith  10  mrgrm.  of 
virus  2,  rabbit  6.   Killed  99  days  later.    Initial  weight  1850  grm., 


40     Bovine  and  Human  Viruses  in  Human  Tuberculosis. 

final  weight  2200  gnu.  Local  lesion — caseous  cyst  with  sinus. 
Nearest  gland  slightly  enlarged.  About  24  pearly  tubercles  in 
each  lung,  some  fused  caseous  patches  at  the  bases.  Two 
tubercles  in  the  right  kidney. 

Case  4.  Rabbit  11,  inoculated  subcutaneously  with  10  inrgrm. 
of  virus  4,  g.-pig  7.  Died  33  days  later  from  sepsis  following 
a  bite. 

Rabbit  12,  inoculated  intravenously  with  0.01  mrgrm.  of 
virus  4,  g.-pig  7.  Killed  92  days  later.  Initial  weight  1270, 
final  weight  1630  grm.  Many  large  pearly  tubercles  in  lungs, 
consolidated  area  at  right  apex  ;  a  few  tubercles  in  and  some 
pitting  of  kidneys  ;  one  tubercle  at  apex  of  heart. 

Case  6.  Rabbit  17,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  6,  g.-pig  12.  Killed  94  days  later.  Initial  weight  1480; 
final  weight  1 470  grm.  Local  lesion — large  caseous  mass  ; 
nearest  gland  not  enlarged  :  about  20  large  raised  tubercles  in 
lung  ;  a  few  tubercles  in  right  kidney. 

Rabbit  18,  inoculated  intravenously  with  0.01  mrgrm.  of 
virus  6,  g.-pig  12.  Killed  95  days  later.  Initial  weight  2480, 
final  weight  2160  grm.  Many  firm  tubercles  in  lungs,  some  fused 
at  margin  ;  some  pitting  of  renal  cortex. 

Case  9.  Rabbit  19,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  9,  g.-pig  17.  Killed  116  days  later.  Initial  weight  1300, 
final  weight  1980  grm.  Local  lesion — small  caseous  cyst ;  a 
few  caseous  specks  in  nearest  gland  ;  about  12  firm  tubercles 
in  each  lung. 

Rabbit  20,  inoculated  intravenously  with  0.01  mrgrm.  of 
virus  9,  g.-pig  17.  Killed  95  days  later.  Initial  weight  1440, 
final  weight  1540.  Almost  confluent  tubercles  all  over  surface 
of  lungs,  a  few  tubercles  in  their  depth  ;  about  six  tubercles  in 
each  Iddney.  The  growths  from  lung  and  kidney  on  glycerin- 
egg  were  equal  to  that  on  plain  egg.  A  culture  from  the  lung 
was  inoculated  into  rabbit  46. 

Rabbit  40  was  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  9,  rabbit  20  flung).  Killed  100  days  later.  Initial 
weight  2050,  final  weight  2300  grm.  local  lesion — healing 
ulcer,  brownish  scir,  and  smaU  patch  of  caseation  ;  nearest 
gland  slightly  enlarged  ;  from  20  to  30  firm  tubercles  in  each 
lung,  with  a  few  flat  raised  plaques  at  margins. 

Case  10.  Rabbit  21 ,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  10,  g.-pi^-  20.  Killed  118  days  later.  Initial  weight  1270, 
final  weight  2110  grm.  Three  tubercles  in  left  lung,  one  in 
right  lung  ;  one  tubercle  and  some  pitting  in  kidney  ;  uterus 
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and  tubes  filled  with  creamy  fluid  rich  in  tubercle  bacilli. 
There  was  no  evidence  of  tuberculosis  at  the  seat  of  inoculation- 
Apparently  the  needle  transfixed  the  abdominal  wall  and  entered 
the  Fallopian  tube,  into  which  the  inoculation  was  made. 

Rabbit  22  was  inoculated  intravenously  with  0.01  mrgrm. 
of  virus  10,  g.-pig  20.  Killed  116  days  later.  Initial  weight 
1690,  final  weight  1870  grm.    Two  pearly  tubercles  in  left  lung. 

Case  11.  Rabbit  15,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  11,  g.-pig  22.  Killed  116  days  later.  Initial  weight  1640, 
final  weight  2150  grm.  Local  lesion — several  small  caseous 
areas  ;  a  few  caseous  specks  in  nearest  gland  ;  several  chronic 
tubercles  in  each  lung,  some  fused  at  margins. 

Rabbit  10,  inoculated  intravenously  with  0.01  mrgrm.  of 
virus  11,  g.-pig  22.  Died  13  days  later  from  sepsis  resulting 
from  a  bite  from  companion  animal. 

Case  12.  Rabbit  13,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  12,  direct  strain.  Killed  92  days  later.  Initial  weight 
1900,  final  weight  1640  grm.  Local  lesion — large  caseous  cyst  ; 
a  few  caseous  areas  in  nearest  gland  ;  fairly  severe  chronic 
tuberculosis  of  lungs  ;  a  few  tubercles  and  many  pits  in  each 
kidney  ;  severe  coccidiosis  of  liver. 

Rabbit  14  was  inoculated  intravenously  with  0.01  mrgrm. 
of  virus  12,  direct  strain.  Killed  95  days  later.  Initial  weight 
1590,  final  weight  ll.'^O  grm.  Fairly  severe  tuberculosis  at 
surface  of  lungs  ;  about  15  tubercles  and  some  pits  in  each 
kidney  ;  large  hydatid  cyst  in  thigh-muscles. 

It  was  found  that  the  culture  used  in  the  case  of  rabbits  13 
and  14  was  30  days  old  when  injected,  and  it  was  considered 
flecessary  to  repeat  the  test  which  was  done  on  rabbit  35. 

Rabbit  35,  inoculated  subcutaneously  with  11  mrgrm.  of 
virus  12,  g.-pig  24.  Killed  100  days  later.  Initial  weight  1670, 
final  weight  2320  grm.  Local  lesion — small  sinus,  brown- 
walled  watery  cyst,  and  a  few  small  caseous  areas  ;  nearest 
gland,  a  few  caseous  areas  ;  about  a  dozen  pearly  tubercles  in 
each  lung. 

Case  13.  Rabbit  23, inoculated  subcutaneously  with  10  mrgrm. 
of  virus  13,  g.-pig  25.  KUled  121  days  later.  Initial  weight  1340, 
final  weight  2250  grm.  Local  lesion — encapsuled  caseous  mass  : 
many  firm  raised  tubercles  in  lungs. 

Rabbit  24,  inoculated  intravenously  with  0.01  mrgrm.  of 
virus  13,  g.-pig  25.  Killed  79  days  later.  Initial  weight  2770, 
final  weight  1420  grm.  Many  caseous  tubercles  and  several 
arger  caseous  areas  in  lungs.     The  animal's  movements  were 
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incooidinate  7U  days  after  inoculation  ;  it  became  very  ill,  and 
was  killed  9  days  later.  There  was  severe  acariasis  of  the  ears. 
Nothing  abnormal  was  found  in  the  central  nervous  system. 
The  liver  showed  cirrhosis  around  the  bile-ducts.  There  were 
white  streaks  in  the  kidneys  at  the  junction  of  the  cortex  and 
medulla  which  were  found  on  microscopical  examination  to  be 
calcareous  deposits.  The  virulence  test  was  repeated  with  a 
culture  isolated  from  this  rabbit. 

Rabbit  54  was  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  13,  strain  rabbit  24.  Killed  131  days  later.  Initial 
weight  1590,  final  weight  2300  grm.  Brown  cicatrix  at  seat 
of  inoculation  :  no  enlargement  of  nearest  gland  :  severe  chronic 
tuberculosis  of  lungs  ;  a  few  tubercles  in  each  kidnej^. 

Case  14.  Rabbit  25,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  14,  g. -pig  27.  Killed  120  days  later.  Initial  weight  1490, 
final  V  eight  1750  grm  Local  lesion  a  caseous  cyst  ;  a  few  firm 
tubercles  in  each  lung. 

Rabbit  26,  inoculated  intravenously  with  0.01  mrgrm.  of 
virus  14,  g.-pig  27.  Killed  120  days  later.  Initial  weight  1740, 
final  weight  loGO  grm.  Many  pale,  firm,  superficial  tubercles 
in  lungs  ;  many  pits  in  the  kidneys,  one  tiibercle. 

Cask  15.  Rabbit  29,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  15,  g.-pig  29.  Killed  99  days  later.  Initial  weight  1390. 
final  weight  1760  grm.  Local  lesion — a  caseous  mass  ;  nearest 
gland  apparently  normal  :  about  15  large,  firm  tubercles  iu 
each  lung. 

Rabbit  30,  inoculateJ  mtravencusly  vith  0.01  mrgrm.  of 
virus  15.  g.-pig  29.  Killed  98  days  later.  Initial  weight  1600, 
final  weight  1490  grm.  31any  fleshy  tubercles  with  caseous 
centres  at  margins  of  lungs  ;  three  tubercles  in  right  kidney. 

Case  18.  Rabbit  31.  inoculated  subcutaneously  with  10  mrgnn. 
of  virus  18,  g.-pig  35.  Killed  112  days  later.  Initial  weight  1190, 
final  weight  1650  grm.  Local  lesion — brown,  watery  cyst,  and 
small  caseous  area  :  nearest  gland  apparently  normal  ;  three 
pearly  tubercles  in  right  lung. 

Rabbit  32,  inoculated  intravenously  with  0.01  mrgrm.  of 
viru.«  18,  g.-pig  35.  Killed  109  days  later.  Initial  weight  1500. 
final  weight  1050  grm.  Lungs — numerous  pearly  tubercles  with 
caseous  centres,  and  a  few  larger  caseous  areas  ;  several  pits 
in  kidneys. 

Case  19.  Rabbit  9,  inoculated  subcutaneously  with  10  mrgrm.of 
virus  19,  direct  strain.  Killed  91  days  later.  Initial  weight 
2000,  final  weight  2130  grm.     Local  lesion — large  caseous  mass 
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in  dorsum  and  in  perinephric  fat  ;  several  conglomerate 
tubercles  at  bases  of  lungs  ;  about  six  tubercles  in  each  kidney. 
Rabbit  10,  inoculated  intravenously  with  0.01  mrgrm.  of 
virus  19,  direct  strain.  Killed  92  days  later.  Initial  weight  1870, 
final  weight  1770  grm.  Severe  tuberculosis  of  lungs,  the  tubercles 
large,  firm,  pearly  masses,  some  with  caseous  centres  ;  a  few 
siiiall  tubercles  in  each  kidney  ;  a  few  small  tubercles  in  con- 
nective tissue  around  right  knee-joint. 

Case  20.  Rabbit  7,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  20,  direct  strain.  Died  19  days  later  from  sepsis  due  to 
a  bite  from  companion  animal. 

Rabbit  8,  inoculated  intravenously  with  0.01  mrgrm.  of 
virus  20,  direct  strain.  Killed  96  days  later.  Initial  weight  2080, 
final  weight  2180  grm.  Many  firm  tubercles  in  lungs,  mainly 
in  lower  lobes  ;  a  few  pits  in  renal  cortex. 

Case  21.  Rabbit  33,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  21,  g.-pig  41.  Killed  128  days  later.  Initial  weight  2000, 
final  weight  1790  grm.  Caseous  mass  at  seat  of  inoculation  ; 
one  caseous  area  in  nearest  gland  ;  a  few  pearly  tubercles  in 
each  lung. 

Rabbit  34,  inoculated  intravenously  with  0.01  mrgrm.  of 
virus  21,  g.-pig  41.  Killed  116  days  later.  Initial  weight  2400, 
final  weight  2240  grm.  Lungs  enlarged  and  contained  numerous 
tubercles  ;  severe  embolic  tuberculosis  of  kidneys.  The  kidney 
culture  grew  only  on  plain  egg,  and  it  was  considered  advisable 
to  test  this  strain  on  another  rabbit. 

Rabbit  47,  inoculated  subcutaneously  with  10  mrgrm.  of 
virus  21,  rabbit  34  (kidney).  Killed  103  days  later.  Initial 
weight  1350,  final  weight  2100  grm.  Local  lesion — brown 
cicatrix  ;  nearest  gland  enlarged,  but  not  macroscopically 
tuberculous  ;  one  tubercle  in  right  lung. 

Case  22.  Rabbit  27,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  22,  g.-pig  43.  Died  34  days  later.  Initial  weight  2660, 
final  weight  2300  grm.  Local  lesion — indvu?ated  caseous  mass  ; 
glands  enlarged,  deep  red,  and  show  many  tubercles  ;  generalised 
tuberculosis  of  lungs,  spleen,  liver  and  kidneys. 

Rabbit  28,  inoculated  intravenously  with  0.01  mrgrm.  of 
virus  22,  g.-pig  43.  Died  29  days  later  with  generalised  tuber- 
culosis.    Initial  weight  1420,  final  weight  1180  grm. 

Case  23.  Rabbit  41,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  23,  direct  strain.  Killed  140  days  later.  Initial  weight 
1940,  final  weight  1880  grm.  Local  lesion — three  firm  caseous 
areas  and  a  caseous  cyst  between  the  muscles  ;  nearest  gland 
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enlarged  ;  luugs  almost  completely  consolidated  at  surface  with 
firm,  elevated,  dull  grey  tubercles  with  caseous  centres  ;  about 
18  tubercles  in  each  kidney.  (The  strain  isolated  from  the 
lung  was  eugonic). 

Case  24.  Rabbit  42,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  24,  strain  g.-pig  48.  Died  43  days  later.  Initial  weight 
1360,  final  weight  1200  grm.  Local  lesion — large  firm  caseous 
mass.     Generalised  tuberculosis  in  organs  and  glands. 

Case  25.  Rabbit  36,  inoculated  subcutaneously  with  10  mrgrm- 
of  virus  25,  g.-pig  50.  Killed  178  days  later.  Initial  weight  1640, 
final  weight  2220  grm.  Local  lesion — brown  cicatrix  with  a 
few  caseous  tubercles  near  by  ;  nearest  gland  not  enlarged  ; 
many  raised,  pearly  tubercles  with  caseous  centres  in  lungs, 
chiefiy  at  margins  ;  about  six  tubercles  and  some  pits  in  each 
kidney. 

Rabbit  59,  inoculated  subcutaneously  with  15  mrgrm.  of 
virus  25,  direct  strain.  Killed  91  days  later.  Initial  weight  2600, 
final  weight  3100  grm.  Local  lesion — large  caseous  cyst ;  a 
few  tubercles  in  nearest  gland  ;  many  minute  pearly  tubercles 
in  lungs  ;  one  tubercle  in  left  kidney. 

Case  26.  Rabbit  37,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  26,  g.-pig  51.  Killed  182  days  later.  Initial  weight  1600, 
final  weight  1820  grm.  Local  lesion — large  caseous  mass  ;  a 
few  caseous  areas  in  inguinal  and  axillary  glands  on  injected 
side.  Firm  raised  patches  of  tuberculous  broncho-pneumonia, 
and  several  larger  caseous  areas. 

Rabbit  60,  inoculated  subcutaneously  with  10  mrgrm.  of 
virus  20,  g.-pig  52.  Killed  93  days  later.  Initial  weight  1520, 
final  weight  2400  grm.  Local  lesion — caseous  mass  and  cyst  ; 
two  tubercles  in  nearest  gland  ;  a  few  pearly  tubercles  in  each 
lung  ;  a  few  tubercles  in  kidneys. 

Case  27.  Rabbit  43,  inoculated  subcutaneously  with  1 0  mrgrm. 
of  virus  27,  g.-pig  53.  Killed  141  days  later.  Initial  weight  1650, 
final  weight  1940  grm.  Local  lesion — large  caseous  cyst  ; 
nearest  gland  not  enlarged  ;  a  few  pearly  tubercles  in  each 
lung  ;  a  few  pits  in  kidneys. 

Case  28.  Rabbit  38,  inoculated  subcutaneously  with  1 0  mrgrm. 
of  virus  28,  g.-pig  56.  Killed  183  days  later.  Initial  weight  2000. 
final  weight  2500  grm.  Local  lesion — large  softened  caseous 
mass  ;  nearest  gland  slightly  enlarged  ;  many  raised,  fiat,  pearly 
tubercles  in  lungs  ;  one  tubercle  in  left  kidney. 
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Case  29,  Rabbit  39,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  29,  g.-pig  57,  died  62  days  later.  Initial  weight  1900, 
final  weight  1560  grm.  Sinus  at  seat  of  inoculation,  also  caseous 
mass  with  cystic  centre  ;  generalised  tuberculosis  of  organs  and 
glands. 

Case  30.  Rabbit  44,  inoculated  subcutaneously  with  10  mrgrni. 
of  virus  30,  g.-pig  59,  died  114  days  later.  Initial  weight  1680^ 
final  weight  1540  grm.  Local  lesion — large,  indurated,  caseous 
mass.  A  few  tubercles  in  inguinal  and  axillary  glands  on 
injected  side.  Numerous  patches  of  broncho-pneumonic  con- 
solidation in  lungs  with  confluent  patches  at  apices  ;  about  six 
tubercles  and  some  pits  in  each  kidney.  The  spleen  contained 
ten  large,  firm,  caseous  areas  (some  h  in.  in  diameter)  with 
crops  of  miliary  tubercles  in  their  neighbourhood.  There  was 
a  bunch  of  caseous  glands  in  the  mesentery.  The  appendix 
contained  two  caseous  nodules  at  its  distal  end.  The  mucous 
membrane  underlying  these  nodules  was  ulcerated.  The  large 
tubercles  in  the  spleen,  the  caseous  mesenteric  glands,  and  the 
tuberculosis  of  the  appendix  appeared  to  be  old-standing. 
Cultures  from  the  inoculum,  lung,  and  spleen  on  glycerin-egg 
grew  as  well  as  or  better  than  those  on  plain  egg.  The  tubes 
sown  with  the  mesenteric  gland  emulsion  remained  sterile. 

Case  31.  Rabbit  48,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  31,  g.-pig  61.  Killed  104  days  later.  Initial  weight  1670, 
final  weight  2240  grm.  Local  lesion — brown  cicatrix  with 
caseous  streak  ;  nearest  gland  slightly  enlarged  ;  about  20  large, 
firm,  raised  tubercles  in  each  lung. 

Case  33.  Rabbit  49,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  33,  g.-pig  65.  Killed  105  days  later.  Initial  weight  1550, 
final  weight  2270  grm.  Local  lesion — cicatrix,  partly  caseous  ; 
a  few  tubercles  in  nearest  gland  ;  three  pearly  tubercles  in 
lungs. 

Case  34.  Rabbit  55,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  34,  g.-pig  67.  Killed  99  days  later.  Initial  weight  1670. 
final  weight  2270  grm.  Local  lesion — cicatrix :  about  12 
tubercles  in  each  lung. 

Case  35.  Rabbit  53,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  35,  g.-pig  69.  Killed  100  days  later.  Initial  weight  1570, 
final  weight  1720  grm.  Local  lesion — scattered  caseous  and 
cicatricial  areas,  nearest  gland  slightly  enlarged  ;  many  firm, 
raised  tubercles  in  lungs. 
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Case  36.  Rabbit  50,  inoculated  subcutaneously  with  10  mrgrm. 
of  virus  36.  g.-pg  71.  Killed  10.5  days  later.  Initial  weight  1840, 
final  weight  2120  grm.  Local  lesion — small  ulcer  with  caseous 
area  nearly  :  about  24  firm  tubercles  in  each  lung  ;  one  tubercle 
in  left  kidney. 

Case  37.  Rabbit  51,  inoculated  subcutaneously  with  10  mrpTm. 
of  virus  37,  g. -pig  73.  Killea  106  days  later.  Initial  weight  1600, 
final  weight  1820  grm.  Local  lesion — brown  cicatrix  ;  nearest 
gland  caseous  and  softened  ;  about  20  tubercles  in  each  lung. 

Rabbit  58,  inoculated  subcutaneously  with  14  mrgrm.  of 
virus  37,  g.-pig  73.  Killed  90  days  later.  Initial  weight  2050, 
final  weight  2850  grm.  Local  lesion — cicatrix  and  caseous  mass  ; 
one  tubercle  in  nearest  gland  :  about  six  small  tubercles  in 
each  lung. 


The  Chairman  drew  attention  to  the  importance  of  having 
definitely  ascertained  the  existence  of  a  bovine  infection  in 
juveniles.  The  original  intention  had  been  to  work  upon 
such  patients  only,  but  owing  to  insufficient  material  this 
had  not  been  possible.  He  asked  whether  Dr.  0 'Kelly  con- 
sidered that  a  morphological  distinction  could  be  made  be- 
tween the  human  and  bovine  types  of  tubercle  bacilli. 

Dr.  Kirkpatrick  inquired  whether  there  were  cases  of  cattle 
having  been  infected  by  a  human  strain  of  bacilli,  the  human 
virus  being  subsequently  transmitted  by  a  bovine  medium. 

Dr.  O 'Kelly,  in  replying,  stated  the  necessity  of  working 
upon  a  further  number  of  juvenile  cases  as  regards  morpho- 
logical distinctions,  as  it  was  held  that,  when  grown  upon 
glycerinated  horse  serum,  the  bovine  bacillus  was  shorter 
and  plumper  than  the  human  tvpe.  He  believed  one  or  two 
cases  were  on  record  where  cattle  exhibiting  tuberculosis  had 
been  found  to  be  infected  with  the  human  virus. 


EADIUM  TEEATMENT  OE  SCARS  :  WITH  CLINI- 
CAL  NOTES  ON  MILITARY  ORTHOPEDIC- 
CASES. 

By  WALTER  C.  STEVENSON,  M.D.,  Duel.  ; 

Captain    (Temp.),   R.A.M.C,  Blackrock  Military    Orthoptedic 
Hospital;      Surgeon,      Dr.       Steevens'     Hospital     and 
Orthopfedic  Hospital,  Dublin. 

[Read  in  tlie  Section  of  Surgery,  16th  Nov.,  1917.] 

One  of  the  problems  of  military  orthopaedic  surgery  is  the 
treatment  of  painful  and  adherent  scars,  which  for  the 
present  purpose  includes  only  simj)le  fibrous-tissue  forma- 
tion and  adhesions,  the  result  of  wounds  and  inflammation, 
and  not  the  pathological  changes  which  may  supervene, 
such  as  keloid  and  epithelioma. 

Scars  directly  or  indirectly  due  to  wounds  in  the  present 
war  are  responsible  for  a  great  deal  of  disability  and  serious 
delay  in  obtaining  the  full  functional  use  possible  in  the 
part  affected.  For  if  certain  movements  or  positions 
cause  discomfort  the  patient  will  naturally  not  perform 
these  movements  or  assume  these  positions.  Further,  the 
remembrance  of  pain  is  apt  to  persist  after  the  real  pain 
has  abated  or  disappeared.  Thus  scars  predispose  to 
atrophy  from  disease,  deformities,  and  functional  distor- 
tions, therefore  any  line  of  treatment  which  hastens  thg 
elimination  of  their  incapacitating  properties  is  of  value. 

Troublesome  scars  can  frequently  be  excised  with  the 
best  and  quickest  results,  but  as  frequently  it  is  not  desir- 
able to  touch  them  with  a  knife.     Excellent  results  are 
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obtained  by  gradual  stretching  of  scars  and  adhesions  by 
screw  splints  and  elastic  apparatus,  or  in  suitable  cases  by 
forcible  stretching  under  an  ansesthetic,  always  with 
advantage  combined  with  some  means  of  more  slowly  but 
progressively  freeing  the  part,  and  increasing  its  functional 
use  and  vascularity,  such  as  curative  work  and  exercises, 
massage,  ionisation,  hydrotherapy,  and,  as  I  have  ob- 
served, treatment  with  radium.  Large  doses  of  hard 
rr-rays  should  act  similarly,  but  personally  I  find  radium 
more  convenient  to  apply  and  safer  to  use  on  account  of 
the  accuracy  with  which  the  dose  can  be  estimated,  ad- 
ministered and  recorded  for  future  reference. 1 

Radium,  or  rather  the  hard  beta-  and  gamma-rays  of 
radium  B  and  radium  C — I  always  use  radium  emanation 
as  their  source — appears  to  act  as  a  true  "  fibrolysin." 
Clinically  such  radiation  alters  the  consistence  of  the  scar, 
making  it  soft  and  pliable,  and  apparently  enables  the 
surrounding  adherent  tissues  to  free  themselves  from  the 
original  tough  fibrous  mass.  Case  I.  well  illustrates  my 
point. 

Case  I. — An  officer  of  the  R.A.M.C.  was  wounded 
through  the  chest  in  Easter,  1916,  and  had  a  depressed 
scar,  somewhat  painful,  and  firmly  adherent  to  the  ninth 
rib  over  an  area  about  the  size  of  a  shilling  piece.  On 
walking  fast  or  getting  hot  the  scar  gave  him  a  dragging 
pain,  which  pulled  him  up,  and  also  caused  an  uncomfort- 
able feeling  in  tlie  muscular  and  cutaneous  distribution  of 
the  ninth  intercostal  nerve  in  the  abdominal  wall.  I 
offered  to  apply  radium  on  the  surface  as  an  experiment 
on  the  chance  of  doing  him  some  good,  telling  him  I  had 
no  experience  of  this  particular  kind  of  case.  On  August 
6th  and  7th  last  T  applied  an  average  of  7.5  millicuries  of 
radium  emanation  in  my  applicator,  described  later,  foi* 
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14|  hours  and  25.2  millicuries  for  6}  hours  on  the  scar  and 
also  on  the  anterior  abdominal  wall  in  applicators  kindly 
lent  me  by  the  London  Kadium  Institute,  screened  by 
2  mm.  of  lead,  rubber,  and  cotton-wool.  I  advised  the 
patient  to  have  the  scar  massaged,  but  as  he  said  he  had 
had  two  months  of  that  treatment  and  it  did  him  no  good 
1  did  not  press  the  point.  Two  days  later  the  patient 
stated  that  the  muscles  where  the  radium  had  been  applied 
felt  stiff.  This  passed  off  in  a  couple  of  days,  and  the 
patient  felt  less  discomfort,  but  as  this  often  happened  in 
cool  dull  weather  such  as  we  were  having  I  concluded  the 
treatment  had  little  or  no  beneficial  effect,  and  therefore 
neglected  to  look  at  the  wound  again  till  August  30th. 
Much  to  my  surprise,  I  found  the  scar  absolutely  free  from 
the  bone,  and  flattened  out  practically  on  a  level  with  the 
surrounding  skin.  The  scar  could  be  moved  over  the  ribs 
as  freely  as  any  part  of  the  adjacent  cutaneous  tissues. 
This  patient,  as  I  have  stated,  had  no  massage  to  aid  the 
effect  of  the  radium,  except  such  as  is  provided  by  nature 
during  respiration.  The  subjective  symptoms  have  im- 
proved somewhat. 

Eadium  and  ,T-rays  are  undoubtedly  the  most  potent  and 
physical  agents  we  possess  for  effecting  metabolism  of 
animal  tissues.  It  has  some  action  on  every  individual 
cell  radiated.  The  effect,  probably  due  to  its  ionising 
properties,  is  not  merely  local,  as  some  of  the  hard  rays 
of  radium  will  not  be  stopped  by  several  feet  of  human 
tissues.  In  this  respect  it  has  a  great  advantage  over 
electrical  ionisation,  hydro-therapy,  massage,  &c.,  but  I 
am  far  from  suggesting  that  radium  can  replace  their  use- 
fulness. 

Before  dealing  with  the  other  cases,  which  more  directly 
concern  the  subject  of  this  paper,  I  may  mention   some 

T.  P 
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instructive   results    obtained   by   radium.      The   simplest 
lesion  I  have  notes  of  is  Case  II. 

Case  II. — A  painful  crack  on  the  top  of  the  thumb  had 
persisted  for  two  months  in  spite  of  treatment.  I  treated 
it  on  April  11th,  1917,  with  12  glass  capillaries  containing 
14.7  millicuries  of  radium  for  20  minutes  in  a  silver  tube 
1  mm.  thick  and  for  one  minute  with  the  bare  glass  capil- 
laries against  the  fissure  to  obtain  the  superficial  effect  of 
the  soft  rays.  At  the  end  of  the  treatment  the  patient 
pressed  the  thumb  against  the  forefinger  and  informed  me 
that  the  pain  had  gone,  and  telephoned  three  days  later 
to  say  the  thumb  had  healed.  I  was  sceptical,  but  on 
examining  the  thumb  two  days  later  I  found  between  the 
frayed  edges  of  the  old  skin,  on  either  side  of  the  fissure, 
the  rounded  contour  of  healthy  new  skin  just  commencing 
to  show  the  characteristic  thumb-print  lines.  The  "  split 
thumb  "  gave  no  further  trouble. 

C.\SE  III. — An  officer  had  a  corn  on  the  dorsum  of  the 
little  toe  which  had  troubled  him  for  several  years.  Several 
medical  men,  including  myself,  had  refused  to  amputate 
the  toe.  On  August  2nd,  1917,  I  applied  for  half  an  hour 
82.9  millicuries  of  radium  emanation  to  the  corn,  w^hich 
was  red  and  painful  at  the  time.  The  rays  were  filtered 
for  seven  minutes  through  four  layers  of  lead  foil  alone, 
about  0.2  mm.  of  lead,  and  for  23  minutes  with  about 
3  mm.  of  wool  also.  The  patient  states  that  the  next  day 
there  was  no  improvement,  the  following  day  the  pain  and 
miiammation  were  less,  and  since  the  third  day  after  treat- 
ment he  had  had  complete  comfort.  A  fortnight  later, 
alter  his  bath,  he  scraped  ofF  some  redundant  epithelium. 
On  September  26th  I  could  detect  no  cornified  epithelium 
on  the  .'^ite,  and  the  skin  appeared  to  be  healthy  and  soft. 
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but  perhaps  a  little  smoother  than  normal.  On  October 
oth  he  informed  me  that  for  a  couple  of  days  previously 
he  had  some  return  of  the  pain  and  the  corn  was  re-form- 
ing, but  I  believe  that  with  a  larger  dose  I  may  be  able 
to  modify  the  structure  of  the  skin  so  as  to  alleviate  the 
condition  more  permanently. 

I  have  cited  Cases  II.  and  III.  partly  to  show  the 
analgesic  effect  of  radium  treatment,  an  important  factor 
in  its  usefulness.     IMorson's  2  experience  is  similar  : — - 

"  The  ti.ssues  submitted  to  the  action  of  gamma  rays, 
when  removed  by  the  scalpel ,  appear  to  be  completely  anaes- 
thetic, and  it  was  not  found  necessary  to  make  use  of  either 
general  or  local  anresthesia  in  performing  the  operation. 
I  had  personal  experience  of  the  anaesthesia  produced  by 
gamma  rays,  for  last  July,  as  the  result  of  handling  radium 
daily  over  a  period  of  two  months,  changes  appeared  in 
the  skin  of  the  forefinger  and  the  thumb  which  caused  a 
temporary  loss  of  tactile  sensation  but  marked  sensibility 
to  heat  and  cold." 

During  the  last  three  years  my  own  fingers  have  become 
periodically  insensitive,  though  I  exercise  every  precau- 
tion, but  have  somewhat  improved  during  three  weeks' 
leave.  In  my  experience  of  treating  patients  for  scars 
their  anaesthesia  does  not  last  more  than  three  to  seven 
days. 

I  have  previously  reported  ^  the  case  of  a  girl,  the  front 
of  whose  wrist  was  badly  scarred  as  the  result  of  being 
caught  in  a  calendering  machine.  Before  treatment  with 
radium  needbs  she  kept  her  fingers  rigidly  fixed  in  one 
position  on  account  of  the  pain,  which  was  sufficient  to 
keep  her  awake  at  night.  Five  days  after  treatment  she 
was  able  to  move  her  fingers  to  a  fair  extent,  the  dis- 
colouration of  the  skin  due  to  nerve  involvement  was  im- 
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proved,  and  shortly  afterwards  she  took  up  work  after  five 
years'  idleness. 

That  radium  has  a  most  powerful  and  rapid  effect  on  the 
tissues  and  the  blood-supply  is  beyond  question.  A  patient 
I  treated  with  emanation  needles  for  a  fungating  growth 
in  the  floor  of  the  mouth,  involving  under-surface  of 
tongue,  showed  this  in  a  most  striking  manner,  quite 
obvious  to  all  who  saw  it.  The  most  gentle  examination 
with  the  gloved  finger  caused  haemorrhage.  The  tumour 
had  twisted  the  tongue  on  to  its  edge,  so  that  its  dorsum 
looked  directly  to  the  left.  There  was  practically  no 
bleeding  when  the  needles  were  removed  after  12  hours. 
The  following  day  the  tongue  lay  normally  in  the  mouth. 
Three  days  later  the  tongue  was  so  dragged  on  by  con- 
tracted tissue,  the  result  of  radiation,  that  the  dorsum 
looked  towards  the  right.  ]\Iorson's  micro-photographs 
confirmed  the  possibility  of  these  rapid  and  definite 
changes. 2     He  writes  : — 

"  Within  15  hours  of  the  commencement  of  radiation 
malignant  cells  in  the  immediate  vicinity  of  the  tube  of 
radium  begin  to  degenerate.  The  nuclei  become  irregular 
in  shape,  and  in  places  are  broken  up  into  two  or  more 
fragments.  Twenty-four  hours  later  all  that  can  be  seen 
is  a  structureless  mass,  embedded  in  which  are  a  number 
of  cells  in  various  stages  of  degeneration.  In  the  region 
of  the  growth  where  the  intensity  of  the  rays  is  less  the 
cells  may  also  be  seen  to  be  altered.  Their  normal 
arrangement  is  lost,  and  the  malignant  growth  is  broken 
up  into  isolated  groups  of  cells.  .  .  .  Three  days  fol- 
lowing radiation  the  connective  tissue  cells  have  com- 
menced to  proliferate,  and  those  malignant  cells  which 
have  escaped  immediate  death  show  apparent  vacuolation 
with  greatly  enlfrged  nuclei." 
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I  have  included  the  above  quotation  to  emphasise  that 
radium  affects  normal  as  well  as  pathological  cells.  I  have 
no  knowledge  of  the  histological  changes  it  produces  in 
scars.  Clinically  there  appears  to  be  a  fairly  rapid,  but  not 
a  marked,  ojdenia  of  the  tissues.  A  red  scar  becomes 
whitish  in  3-5  days,  and  about  the  tenth  day  after  treat- 
ment it  turns  to  its  former  colour.  During  the  white  stage 
the  scar  is  painless  and  the  pain  returns  when  the  original 
red  colour  is  restored.  The  anaesthetic  effect  is  further 
illustrated  by  Case  IV. 

Case  IV. — Pensioner  in  Blackrock  Military  Orthopaedic 
Hospital,  seen  on  October  3rd,  1917.  Longitudinal 
shraj)nel  wound  over  dorsum  of  first  inter-phalangeal  joint 
on  left  middle  finger  causing  some  bony  displacement  and 
involving  extensor  tendon.  Little  or  no  voluntary  move- 
ment in  joint,  which  was  held  at  angle  of  125°.  Any 
forced  movements  caused  severe  pain.  He  could  move 
distal  joint  freely.  I  sent  him  to  my  house,  and  applied 
51.4  mc.  (millicuries)  of  emanation  in  my  applicator  for 
three  and  a  half  hours.  Immediately  on  its  removal 
patient  was  delighted  to  find  he  was  able  to  move  joint 
freely,  through  an  angle  of  80°,  which  I  verified  by 
measurement  on  a  graph.  I  could  forcibly  straighten 
finger  and  bring  it  to  right  angle  at  joint  without  hurting 
him,  at  least  so  he  assured  me. 

There  was  no  question  of  mental  suggestion  in  this  case  : 
in  fact,  I  did  not  expect  much  change  for  two  or  three 
days.  The  man  thought  he  was  wasting  his  time  until  he 
saw  the  effect  of  treatment.  Personally,  I  am  convinced 
I  could  not  have  obtained  such  a  quick  result,  and  I  believe, 
permanent  gain  as  far  as  movement  goes,  by  any  other 
method  of  treatment.     But  I  also  recognise  that  it  is  only 
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a  stage  in  the  treatment ,  which  must  be  supplemented  by 
the  patient's  personal  efforts  in  the  workshops  and  general 
orthopgedic  treatment. 

Case  V. — This  is  less  convincing.  Private  McC, 
wounded  through  the  right  elbow  in  the  neighbourhood  of 
the  ulnar  nerve,  was  unable  to  straighten  his  arm  beyond 
about  150°  on  account  of  the  greatly  increased  pain  which 
it  caused  him.  The  pain  in  the  elbow  and  down  the  inner 
sides  of  the  arm  was  more  or  less  constant.  Emanation 
was  applied  on  August  7th,  1917,  in  applicators  from  the 
London  Radium  Institute,  and  held  tightly  in  position 
over  the  elbow  by  several  layers  of  strapping.  The  patient 
passed  a  bad  night  on  account  of  the  pain,  due,  I  believe, 
to  the  pressure  of  the  hard  pad  and  tight  strapping.  On 
the  10th  he  felt  better,  and  returned  to  the  Massage 
Department.  He  was  able  to  extend  his  arm  at  least  5° 
more  without  the  least  inconvenience,  and  appeared  grati- 
fied by  the  treatment.  About  the  12th  the  pain  returned. 
On  August  24th,  1917,  I  again  examined  him,  when  he 
doubted  if  the  treatment  had  done  him  the  least  good,  but 
the  5°  increased  range  of  extension  was  maintained,  and 
he  could  stand  massage  and  forced  movements  better. 

Besides  four  of  the  cases  above,  eight  others  were  treated 
with  radium  for  scars  during  last  August. 

Case  VI. — Radium  was  applied  to  Private  A.'s  wrist, 
which  was  painful  after  forcible  movement  under  an 
anaesthetic.  On  account  of  the  man's  temperament  it  is 
impossible  to  say  if  the  radium  did  any  good.  If  I  were 
treating  him  again  T  believe  I  would  have  gained  his  con- 
fidence, and  got  a  m6re  satisfactory  result  by  using  radium 
and  gradual  methods  to  mol)ilise  his  stiff  wrist.  A  month 
after  treatment  I  could  move  his  wrist  to  practically  the 
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same  extent  as  under  an  anaesthetic,  but  the  patient 
resented  it,  and  would  not  make  any  effort  to  do  so  him- 
self for  fear  of  pain 

Case  VII. — Private  B.  was  treated  for  painful  adherent 
scar  on  front  of  right  forearm  on  August  8th,  1917.  Two 
days  later  scar  was  less  adherent  and  less  painful.  On 
August  29th  marked  improvement  in  whole  forearm,  less 
pain,  and  more  power  in  hand,  and  drag  of  scar  on  dor  si- 
flexion  of  wrist  was  scarcely  perceptible,  though  befoic 
treatment  very  well  marked. 

Case  VIII. — According  to  his  own  statement  it  is 
questionable  if  Sergeant  D.,  with  a  somewhat  painful  scar 
on  the  forearm  and  involvement  of  the  median  nerve,  was 
definitely  benefited  by  radium  treatment.  If  anything, 
j)ain  was  less  frequent  and  less  severe. 

Cases  IX.  and  X. — Lance-Corporal  K.  and  Private  L. 
were  treated  for  painful  scars  in  the  hand  at  the  base  of 
the  index  finger.  In  both  cases  the  scar  was  mobilised, 
the  grasping  power  in  the  hand  and  the  range  of  move- 
ment, not  only  in  the  affected  joint  but  in  all  the  joints  of 
the  digit,  w^ere  increased. 

Case  XI. — Private  M.  had  extensive  scar  firmly  ad- 
herent to,  and  taking  contour  of  broken  right  clavicle  for 
about  two  inches  of  its  centre.  Unable  to  abduct  arm  to 
right-angle,  and  this  movement  caused  great  pain.  He 
was  treated  on  August  9th  by  surface  application  for  18 
hours  of  two  applicators  from  London  Radium  Institute, 
each  containing  24  mc.  I  quote  the  notes  of  Miss 
Despard,*  masseuse  in  charge  at  Blackrock  Hospital  : — 

"  No  improvement  noticed  for  a  day  or  tw^o  ;  after  this 
there  was  no  pain  on  movement  of  shoulder-joint,  and 
movements   of    abduction    and    extension   had   improved 
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greatly.  The  scar  had  become  pale  in  colour  and  much 
softer.  On  16th  patient  complained  of  pain  on  shoulder 
above  and  behind  scar  when  touched  and  scar  had  deepened 
in  colour,  but  movement  m  shoulder-joint,  especially 
abduction,  had  improved.  On  August  29th,  1917,  great 
improvement  all  round.  Scar  looser.  Movements  freer 
and  stronger." 

My  note  on  the  28th  states  :  "  Scar  very  much  freer  and 
cicatricial  area  now  nearly  level  with  surrounding  skin, 
and  not  depressed  and  markedly  attached  to  collar  bone 
as  previously.  Movements  of  arm  much  freer  also,  and 
voluntary  control  of  shoulder  muscles  distinctly  increased 
in  strength,  improving  power  and  usefulness  of  arm  as  a 
whole.  He  can  abduct  arm  well  above  a  right-angle. 
The  marked  action  of  the  radium  in  this  case  would  appear 
to  be  due  to  the  removal  of  the  inhibiting  effect  of  the 
painful  scar  on  the  patient's  voluntary  movement." 

Major  W.  S.  Haughton,  E.A.M.C.,  subsequently  re- 
moved the  scar,  as  it  interfered  with  wearing  of  patient's 
equipment.  Major  Haughton  tells  me  he  was  struck  at 
the  operation  by  the  ease  with  which  he  was  able  to  remove 
the  scar  and  brmg  the  skin  edges  together. 

Case  XII. — Treatment  with  radium  of  scar  on  dorsum 
of  foot  of  Private  S.  near  big  toe  resulted  in  freeing  scar 
from  tendon  and  bone,  with  improvement  in  functional 
varus  position  of  foot,  and  enabled  him  to  touch  ground 
with  big  toe. 

Case  XIII. — Corporal  McD.,  the  last  patient  I  treated 
in  August,  has  not  only  so  far  not  benefited  by  radium 
treatment  but,  as  its  result,  has  more  limited  movement 
and,  he  states,  greater  pain.  He  has  two  symmetrical 
healed  scars,  one  in  front  of  each  deltoid,  the  scar  being  an 
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inch  deep,  circular  and  the  diameter  of  a  cHnical  ther- 
mometer, and  adherent  to  each  humerus.  In  calculating 
the  dose  I  allowed  for,  but  not  sufficiently,  the  concentra- 
tion of  the  radium  in  the  small  area  of  a  silver  tube  it  is 
necessary  to  use.  Three  weeks  later  superficial  ulcers  or 
burns  occurred,  which  will  probably  take  three  to  four 
weeks  to  heal.  Except  for  the  valuable  loss  of  time,  I  do 
not  think  the  patient  will  be  any  worse  off  as  the  result  of 
the  treatment. 

Case  XIV.— I  treated  Private  W.  for  Dr.  Small  at 
Steevens'  Hospital  for  a  scar  in  the  posterior  axillary  fold 
which  limited  the  movements  of  the  shoulder,  burying 
eight  radium  emanating  needles  in  the  fibrous  tissue,  using 
the  technique  I  have  described  elsewhere.'''  The  needles 
were  left  in  five  instead  of  four  hours,  as  I  intended,  with 
the  result  that  there  was  increased  pain  and  thickening  of 
the  part.  Six  weeks  later  this  thickening  had  disappeared, 
the  original  ropy  consistence  of  the  scar  was  distinctly  less 
marked,  and  the  movements  of  the  arm  were  freer.  A 
smaller  dose  in  this  case  also  would  have  saved  time  and 
been  less  irksome  for  the  patient.  The  dose  this  patient 
received  I  record  as  : — 

39.4  (8)  5  l/r2  =  -200.3  miUicuries-liom-s  ;1 

that  is,  an  average  of  39.4  millicuries  in  eight  needles — 
i.e.,  with  eight  foci  of  radiation,  for  five  hours  and  five 
minutes,  a  dose  I  frequently  give  in  cancer  cases  where  I 
want  to  produce  a  good  reaction. 

Dosage. — Result  of  Treatment. 

Two  cases  showed  that  the  question  of  dosage  is  of 
importance,  as  too  large  a  dose  may  do  more  harm  than 
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good,  while  with  a  small  dose  the  maximum  benefit  can- 
not, I  believe,  be  obtained. 

The  dose  I  give  is  a  large  one,  and  ranges  from  three- 
quarters  to  seven-eighths  of  that  which  I  know  from 
experience  of  my  apparatus  in  malignant  cases  will  cause 
epilation,  erythema,  and  sometimes  blistering  or  slight 
ulceration  of  the  skin.  With  the  standards  I  employ  the 
erythema  dose  is  from  400  to  1"20  mc.h.  (millicurie-hours). 
The  applicator  is  a  shallow  box,  its  low^er  surface  2  by  3 
cm.  in  area,  the  whole  box  and  lid  being  made  of  lead 
1.57  mm.  thick.  Before  it  is  applied  the  whole  box  is 
covered  with  two  layers  of  lint,  or  a  slightly  greater  thick- 
ness of  wool  and  a  couple  of  layers  of  adhesive  plaster,  to 
cut  off  the  soft  secondary  rays  from  the  lead.  This  makes 
a  package,  which  covers  and  radiates  about  3  by  4  cm.  of 
the  patient's  skin,  again.st  which  it  is  fixed  by  strapping 
and  a  bandage. 

The  radium  emanation  is  supplied  to  me  by  the  Royal 
Dublin  Society  Radium  Institute  in  fine  glass  capillaries 
about  1.75  cm.  long,  described  elsewhere.^  T  distributed 
at  least  eight  capillaries,  evenly  and  parallel  to  one  another 
along  the  bottom  of  the  box,  and  fixed  them  in  position 
by  paraffin,  thus  obtaining,  at  the  distance  they  are  from 
the  skin,  a  fairly  uniform  radiation. 

The  dose  I  employ  per  area  treated  fqr  a  thin  part  like 
the  hand  is  about  320  mc.h.,  and  for  a  more  fleshy  part 
360  mc.h.  For  instance,  utilising  an  average  of  40  mc, 
the  time  it  would  be  left  on  the  hand  is  obtained  by  divid- 
ing 320  by  40 — i.e.,  eight  hours,  similarly  for  the  arm  nine 
hours. 

As  the  emanation  in  the  applicators,  kindly  lent  me  by 
Dr.  J.  E.  A.  Lynham  from  the  London  Radium  Institute, 
is  less  concentrated — i.e.,  the  applicator  is  4  x  4  cm.,  and 
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is  filtered  to  a  greater  extent  by  2  mm.  of  lead,  40  mc. 
(equivalent  to  40x1.81  mg.  of  KaBr.2H0,  their  stan- 
dard of  measurement)  may  safely  be  applied  for  10  hours 
on  the  hand  and  11^  on  the  arm. 

If  e-r-rays  are  used  for  the  treatment  of  scars,  I  would 
suggest  as  a  suitable  dose  a  full  Sabouraud,  or  8X  of  Kien- 
boeck  (an  epilation,  or  S/lOths  of  an  erythema  dose), 
measured  after  the  rays  have  passed  the  filter  of  at  least 
1  mm.  of  aluminium.'^ 

Most  of  the  Blackrock  cases  reported  above  were  patients 
of  Major  W.  S.  Haughton,  and  I  am  much  indebted  to 
him,  Lieutenant-Colonel  W.  I.  de  C.  Wheeler,  and  Major 
T.  J.  Potter,  officer  in  charge,  for  the  facilities  they  have 
afforded  me  in  treating  their  patients  and  carrying  out  my 
investigations.  I  am  also  indebted  to  Miss  Despard  and 
the  ladies  of  the  Massage  Department  for  their  careful 
notes,  as  practically  all  the  patients  were  attending  there 
for  treatment. 

The  improvement  with  massage  and  electricity,  &c.,  is 
often  so  gradual  that  many  patients  profess  to  think  that 
it  is  doing  them  no  good,  and  they  often  become  depressed. 
Any  treatment,  therefore,  which  gets  them  over  the  dead 
point  or  apparently  stationary  stage  in  the  progress  of  im- 
provement, as  I  believe  radium  treatment  can  in  suitable 
cases,  is  of  great  benefit,  not  only  on  account  of  the  actual 
improvement  obtained,  i)ut  also  because  of  its  mental 
effect.  I  asked  Miss  Despard  to  give  me  a  general  state- 
ment as  to  the  usefulness  or  otherwise  of  radium  treatment 
from  the  point  of  the  masseuse.  Her  report,  dated 
August  30th,  1917,  which,  I  think,  states  the  facts  very 
fairly,  is  as  follows  : — 

"  In  every  case,  except  one,  of  the  patients  under  ray 
care  who  have  been  treated  with  radium  I  have  noticed 
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an  improvement  in  the  mobility  of  the  joints  affected. 
The  scars  seem  to  become  paler  in  colour,  much  softer  and 
less  adherent  to  the  underlying  structures ;  and  massage 
treatment  and  exercises  have  been  continued  with  much 
better  results  after  an  application  of  radium  than  before  it. 
The  patients  complain  of  less  pain  in  the  scar  on  move- 
ment, and  in  some  of  the  cases  treated  the  improvement 
in  mobility  has  been  very  marked." 

Recent    Unhealed  Wounds. 

The  patients  1  treated  in  Blackrock,  including  16  more 
recent  cases,  mostly  hands,  where  similar  effects  were 
observed,  were  suffering  from  the  effects  of  old  healed 
wounds  received  in  1915  and  1916,  and  had  been  given 
months  of  massage  and  similar  treatments  in  general  hos- 
pitals and  command  depots.  During  1916  I  used  radium 
on  some  of  my  military  patients  in  Dr.  Steevens'  Hospital 
for  recent  unhealed  gunshot  wounds.  The  results,  I  think, 
are  worth  recording,  as  they  at  least  prove  that  small  doses 
of  radiation  do  no  harm,  and  probably  hasten  the  healing 
process  and  restoration  of  function. 

Case  A. — I  inserted  a  silver  tube  containing  4  millicuries 
of  emanation  into  a  sinus  in  front  of  the  thigh  of  Private  D. 
for  three  hours.  The  sinus,  a  counter-opening  made  three 
weeks  before,  healed  in  two  days. 

Case  B. — Lieut.  M.  had  painful  sinus  5^  inches  long 
extending  from  perineum  to  right  femoral  vessels  for  over 
two  months.  On  June  ^Tth,  1916,  I  inserted  silver  tube 
containing  9  mc.  of  emanation  and  radiated  bottom  of 
sinus,  half-way  down  and  near  its  external  opening,  leaving 
tube  three  hours  in  each  place.  I  then  re-inserted  the 
drain.     Next  day  increased  amount  of  pus,  but  no  pain. 
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On  July  4th  no  pus  to  be  seen ;  I  could  not  get  in  smallest 
rubber  drain.     From  that  date  sinus  healed. 

Case  C. — I  treated  two  areas  of  an  extensive  surface 
wound  on  the  peroneal  region  of  Private  E.  with  1-2.9  and 
12.4  millicuries  screened  by  1  mm.  of  lead  for  4  and  G  hours 
respectively.  Both  areas  appeared  to  benefit  equally  and  to 
epithelialise  more  rapidly  than  the  untreated  parts. 

Case  D. — On  the  other  hand,  I  treated  an  undurated 
ulcer  on  the  end  of  the  stump  of  Private  L.'s  leg  with 
52.3  millicuries  filtered  by  1.43  millimetres  of  lead  for  eight 
hours — 209  millicurie-hours.  This  large  dose,  if  anything, 
retarded  healing,  and  the  treatment  did  not  obviate  the 
necessity  for  re-amputation,  as  I  had  hoped. 

Case  E. — On  December  12th',  1916,  I  inserted  tube  con- 
taining 4.4.  mc.  of  emanation  into  sinus  of  bullet  wound 
in  front  of  Private  A.'s  right  elbow  for  10  hours — 44  mc.h. 
My  note  four  days  later  says  :  ' '  Patient  states  as  result 
of  treatment  more  pus,  but  arm  freed  from  soreness,  and 
can  flex  it  much  better,  and  pronate  and  supinate  it  much 
easier." 

Case  F. — On  December  13th,  1916,  silver  tube  contain- 
ing 3.6  mc.  of  emanation  was  left  m  two  positions  for  six 
hours  each  in  sinus  of  Private  S.,  extending  from  outer 
side  of  left  thigh  to  neighbourhood  of  sciatic  nerve  (total 
43.4  mc.h.).  Three  days  later  patient  stated  that  treat- 
ment had  made  him  much  freer  and  that  he  had  much 
more  feeling  in  his  leg. 

I  can  vouch  for  the  fact  that  these  two  men  (Cases 
E  and  F),  who  were  in  different  wards,  were  genuinely 
pleased  with  the  results  of  treatment.  The  power  of  ex- 
tension in  the   elbow   and  movement  in  the  radio-ulnar 
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joint  was  markedly  increased  in  Case  E,  while  the  other 
patient  used  his  hmbs  more  freely  and  walked  with  greater 
confidence.  Whether  these  results  were  due  to  an  anal- 
gesic effect  on  the  nerves,  or  some  freeing  of  adhesions,  or 
were  simply  psychological,  is  a  matter  of  conjecture,  but, 
personally,  I  cannot  attribute  them  to  the  last  cause  alone. 
I  may  mention  that,  in  order  not  to  vitiate  the  value  of  ray 
observations,  I  never  suggest  to  the  patient  what  the  effect 
of  treatment  may  be,  so  as  to  eliminate  the  purely  psycho- 
logical. It  is  obvious  that  the  effects  of  any  treatment  on 
subjective  symptoms  in  such  cases  can  be  masked  or 
exaggerated  according  to  the  temperament  of  the  patient 
and  the  pessimism  or  optimism  of  the  observer,  however 
fair  the  latter  may  try  to  be.  I  have,  therefore,  entered 
rather  fully  into  the  question  of  dosage,  so  as  to  enable 
other  workers  to  confirm  or  refute  the  value  of  this  line 
of  treatment. 

Conclusions. 

1.  Radium  has  a  distinct  sphere   of  usefulness  in  the 
treatment  of  scar  tissue  and  fibrous  adhesions. 

2.  It  is  a  valuable  adjunct  to  other  methods  of  ortho- 
paedic treatment,  especially  by  shortening  their  duration. 

3.  Its  effect  is  rapid,  sometimes  immediate. 

4.  It  softens  and  mobilises  scar  tissue. 

5.  It  appears  to  facilitate  subsequent  removal  of  the  scar 
by  the  knife. 

6.  It  enables  structures,  like  tendons  adherent  to  the 
scar,  to  free  themselves. 

7.  By  loosening  tendons  and  stiff  joints  it  improves  the 
functional  power  of  the  part. 
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8.  It  possesses  the  advantage  of  acting,  to  some  extent, 
as  an  innocuous  local  anaesthetic  for  about  a  week. 

9.  It  is  particularly  useful  in  treating  scars  and  ad- 
hesions in  the  hands  and  fingers. 

10.  It  is  easily  applied  to  the  surface  of  the  skin,  and  by 
this  method  causes  no  inconvenience  to  the  patient. 

11.  To  obtain  the  best  results  a  single  large  dose  is 
necessary. 

12.  The  dose  should  not  be  so  great  as  to  produce  in- 
flammation of  the  skin, 

13.  With  suitable  dosage  it  appears  to  produce  no  ill- 
effects. 

14.  In  small  doses  it  appears  to  hasten  the  healing  of 
wounds,  and  to  allay  the  painful  inhibitory  effects  of  the 
products  of  inflammation. 
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RODENT    ULCER. 
By  WALLACE  BEATT^,  M.D.,  F.R.C.P.L  ; 

Honorary  Professor  of  Dermatology,  University  of  Dublin  ;  Physician  to  the 
Adelaide  Hospital. 

[Read  in  the  Section  of  Medicine,  November  23,  1917.] 

The  origin  and  nature  of  rodent  ulcer  are  still  matters  of 
controversy.  In  my  work  in  the  Dermatological  Depart- 
ment of  the  Adelaide  Hospital  I  have  met  with  a  con- 
siderable number  of  cases  of  rodent  ulcer,  and  have  found 
it  hard  to  explain  some  of  its  features,  more  especially 
the  contrast  between  the  clinical  history  and  the  histo- 
logical findings.  As  far  as  I  am  aware  this  subject  has 
not  hitherto  been  brought  before  the  Academy,  yet  it 
presents  many  points  of  interest  clinically,  pathologically, 
and  therapeutically,  which  seem  to  be  worthy  of  dis- 
cussion by  us  here;  and,  indeed,  the  subject  ought  to  be 
specially  pleasing  to  us  as  the  first  accurate  clinical  picture 
of  rodent  ulcer  was  given  by  Dr.  Arthur  Jacob,  of  Dublin, 
in  1827. 

In  The  Practitioner  of  July,  1915,  Dr.  Graham  Little 
gave  an  excellent  account  of  rodent  ulcer.  I  have  found 
this  account  very  helpful  in  preparing  this  communication. 

I  hope  the  members  of  the  Academy  will  pardon  me  for 
describing  the  clinical  symptoms  and  anatomy- — so 
familiar  to  us  all.  I  do  so  in  order  better  to  lead  up  to  the 
question  of  the  origin  and  nature  of  rodent  ulcer. 

Rodent  ulcer  is.  in  the  majority  of  cases,  limited  in 
T.  E 
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position  to  the  upper  half  of  the  face,  especially  the 
neighbourhood  of  the  eyes  and  nose.  But  it  may  occur 
on  other  parts  of  the  body.  It  has  two  stages  :  a  non- 
ulcerated  and  an  ulcerated  stage.  It  begins  usually  as 
a  smooth  nodule,  firm,  and  of  pearly  or  waxy  translucence. 
It  may  be  extremely  small  at  first,  the  size  of  millet  seed, 
and  projecting  very  slightly  above  the  surface.  It  in- 
creases slowly  and  reaches  the  diameter  of  a  pea  or 
shilling.  It  tends  to  become  umbilicated.  The  raised 
edge  may  present  a  granular  aspect — mammillated — and 
fine  venous  ramifications  may  be  seen  coursing  over  it. 

This  is  the  early,  first,  or  non-ulcerated  stage.  The 
average  duration  of  this  stage  is  from  3  to  6  years,  but  it 
may  be  much  longer.  There  is  no  peripheral  inflamma- 
tion. 

Sooner  or  later  ulceration  commences  in  the  centre, 
while  the  margin  is  raised,  firm  and  of  pearly  lustre.  The 
ulcerated  surface  is  usually  covered  by  a  crust.  It  readily 
bleeds  when  rubbed. 

The  essential  characters  of  rodent  ulcer  are  : — 

(1)  Slowness  of  progress.  A  small  rodent  ulcer  may 
have  had  already  a  duration  of  many  years — five,  ten,  or 
more. 

(2)  Margin  raised,  firm  convex  (so-called  rolled),  of  glossy 
or  mother-of-pearl  appearance;  a  circular  ridge.  In  ex- 
tremely small  rodent  ulcers  the  margin  may  be  extremely 
thin,  J  to  1  millimetre  in  breadth,  but  even  when  of  such 
extreme  tenuity  its  firm,  glossy,  pearly  appearance  is 
characteristic.  Small  nodular  thickenings  may  extend 
from  the  border. 

(3)  Non-involvement  of  the  lymphatic  glands. 

(4)  Absence  of  pain  except  in  later  stages. 
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The  extremely  slow  progress,  the  firm  mother-of-pearl 
border,  and  the  non-involvement  of  the  lymphatic  glands 
differentiate  rodent  ulcer  from  squamous-celled  cutaneous 
epithelioma. 

Eodent  ulcer  may  begin  as  early  as  the  age  of  twenty  (this 
is  very  rare),  or  as  late  as  eighty.  It  often  commences  at 
about  the  age  of  forty.  It  appears  to  be  rather  more  common 
in  men  than  in  women.  Some  observers  have  met  with 
the  reverse  in  their  statistics.  Of  52  hospital  cases  of 
which  I  have  records  there  were  15  males  and  37  females. 

Eodent  ulcer  may  be  single  or  multiple.  Multiple  rodent 
ulcers  have  to  be  differentiated  from  Brooke's  "  Epi- 
thelioma Adenoides  Cysticum." 

Graham  Little  considers  Brooke's  tumour  to  be  rodent 
ulcer.  Eodent  ulcer  after  remaining  superficial  for  years 
may  take  on  deep  action  and  lead  to  hideous  deformity. 
Thus  rodent  ulcer  beginning  near  the  eye  may  later  in- 
volve the  eye  itself  and  the  orbit.  Sometimes  the  ulcera- 
tion involves  the  whole  area  affected  :  in  this  case  there 
will  be  no  "  rolled  "  pearly  edge,  but  the  ulceration  is 
bordered  by  a  fine  excavated  margin,  a  shallow,  extremely 
narrow,  marginal  excavation.  Such  a  condition  is  met 
with  on  the  forehead  and  spreading  over  the  front  of  the 
scalp,  and  may  involve  a  considerable  area.  It  may 
cicatrise  in  part.  Eodent  ulcer  may  cause  death  if  it 
takes  on  deep  destructive  action  and  leads  to  involvement 
of  vita)  organs  or  to  haemorrhage. 

Histology  .  .  .  (c/.  Unna's  Histopathology). — I 
quote  Unna's  description  : — "  There  is  in  the  early  stage 
a  very  circumscribed  thickening  of  the  prickle  layer,  which 
raises  and  smooths  the  horny  layer.  The  horny  layer  is  very 
little  thickened.     From  the  base  of  the  prickle  layer  there 
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is  a  downward  extension  of  a  few  cylindrical  epithelial 
processes  ;  these  processes  are  connected  with  the  epidermis 
by  a  small  neck.  These  processes  widen  a  little,  wind 
laterally  or  round  one  another,  and  terminate  in  the 
middle  of  the  cutis.  They  are  surrounded  by  a  broad  wall 
of  plasmoma  (plasma  cells). 

"The  interepithelial  connective  tissue,  i.e.,  the  tissue 
between  the  epithelial  cokimns,  becomes  increased— 
swollen  and  multiplied  spindle-cells  are  found — a  new 
formation  of  fibrous  tissues  takes  place.  Very  slowly  the 
cylindrical  processes  extend  into  the  thickened  connective 
tissue.  The  processes  twist  and  wind  in  a  most  complic- 
ated manner ;  when  their  advance  is  arrested  they  send  off 
lateral  processes.  Thus,  the  tumour  presents  a  reticu- 
lated character.    The  growth  always  remains  flat. 

* '  The  cells  inside  the  epithelial  processes  (columns)  are 
altered  in  shape  owing  to  the  abnormal  density  of  the  con- 
nective tissue  around.  These  central  cells  of  the  pro- 
cesses become  elongated — spindle-  and  rod-shaped.  The 
peripheral  cells  of  the  processes  are  exceptionally  cubical 
(never  cylindrical) ;  they  may  be  spindle-shaped.  While 
the  epithelial  ]irocesses  are  ever  increasing  they  never 
»?ompletely  run  together,  but  are  always  separated  by  firm 
connective  tissue. 

"  In  the  second,  ulcerated  stage,  the  ulceration  takes 
place  very  slowly  and  superficially,  and  there  is  a  tendency 
to  '  skinning  over  *  by  spreading  over  of  the  epithelium 
from  the  periphery.  So  in  many  places  it  would  appear 
as  if  the  old  epidermis  still  clothed  the  ulcer." 

Unna  explains  the  indolence,  long  duration,  and  re- 
sistance of  rodent  ulcer  by  : — (1)  The  resistance  of  the  con- 
nective tissue;  (2)  the  tendency  to  skinning  over. 
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Unna  adds  : — "  When,  as  sometimes  happens  aftw 
the  rodent  ulcer  has  remained  superficial  for  many  years, 
it  begins  to  involve  the  depth  the  special  character  dis- 
appears, and  the  growth  resembles  the  ordinary  ingrov^incf 
cancers.  This  is  due  to  degeneration  of  the  connective 
tissue,  which  becomes  oedematous,  and  no  longer  offers  a 
barrier  to  the  spread  of  the  epithelium.  Thus,  the 
scirrhous  type  of  the  rodent  becomes  changed  into  the 
medullary  type  of  cancer."  This  may  be  regarded  as  the 
third  or  final  stage  of  rodent  ulcer. 

There  is  much  difference  of  opinion  among  pathologists 
as  to  the  origin  of  rodent  ulcer.  The  cells  which  form  the 
epithelial  columns  are  smaller  than  the  cells  of  an  ordinary 
epithelioma,  are  not  united  by  prickles,  and  do  not  be- 
come horny. 

There  are  three  different  views  as  to  the  origin  of  these 
cells  : — 

(a)  Derived  from  the  surface  epithelium.  This  view 
is  the  one  Unna  adopts  as  is  described  above. 

The  difficulties  about  this  view  are  : — 

(1)  There  is  difficulty  in  finding  a  connection  between 
the  epithelial  columns  of  the  tumour  and  the  surface. 
Tliis  connection,  however,  may  usually  be  found  if  care- 
ful serial  vertical  sections  of  the  tumour  are  made. 

(2)  If  the  cells  are  derived  from  the  surface  epithelium 
why  do  they  not  tend  to  complete  their  evolution  and  be- 
come horny  ? 

A  view  has  been  put  forward  that  the  origin  of  rodent 
ulcer  is  from  the  basal  cells  of  the  epidermis  and  not,  as 
in  ordinary  epithelioma,  from  the  cells  higher  up.  Accord- 
ing to  this  view  rodent  ulcer  is  a  carcinoma  basocellulare. 
This  view  appears  to  me  very  fanciful  (Mallory  considers 
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it  absurd  !)  It  aj)pears  to  me  fanciful  to  conclude  that 
from  the  surface  epithelium  there  are  two  kinds  of 
epitheliomata,  one  starting  from  the  basal  layer  of  the 
rete  mucosum — ^I'odent  ulcer — the  other  from  the  higher 
more  differentiated  prickle  cells  about  to  become  horny — 
equamous-celled  epithelioma. 

In  health  the  only  cells  of  the  epidermis  which  pro- 
liferate are  the  basal  cells  of  the  rete  mucosum,  the  so- 
called  germinal  layer.  These  alone  show  the  proof  of 
prohferation — viz.,  mitoses  of  the  nuclei.  These  basal 
cells  are,  therefore,  in  health,  the  mother- cells  of  the 
horny  layer — i.e.,  these  cells  complete  their  evolution  by 
becoming  horny.  Why  should  they  not  do  this  in  rodent 
ulcer?  No  doubt  in  epitheliomata  mitoses  are  found  in 
the  higher  prickle  cell  layers  as  well  as  in  the  basal  layer. 
But  this  only  shows  the  enormous  activity  of  the  prickle 
cells  generally  in  epithelioma. 

(h)  Derived  from  the  epithelium  of  the  sweat  glands. 
A  cylindrical  carcinoma. 

(c)  Derived  from  the  cells  of  the  hair-matrix.  A  hair- 
matrix  carcinoma.  This  view  is  held  by  Mallory  (c/.  his 
"Principles  of  Pathologic  Histology.") 

Mallory  writes  : — "  The  cells  which  arise  from  a  hair- 
matrix  and  from  the  hair  and  its  sheath  do  not  differ- 
entiate except  to  a  slight  degree,  in  the  way  that  the  cells 
of  the  epidermis  do. 

"  Tumours  arise  not  infrequently  from  hair-matrices; 
the  cells  composing  them  tend  to  differentiate  in  the  same 
way  as  do  the  cells  normally  arising  from  these 
structures. 

"  The  cells  are  characterised  by  their  cubical  cylindric 
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or  spindle  shape,  their  small  amount  of  cytoplasm  and 
their  intimate  relation  to  each  other,  &c. 

"  The  tumour  usually  grows  slowly.  It  may  spread 
widely  in  the  corium  and  form  connection  with  the  over- 
lying epidermis  at  many  points,"  &c. 

Mallory,  it  will  be  observed,  explains  the  elongated 
shape  of  the  cells  in  the  epithelial  columns  from  their 
origin  and  not  from  pressure  of  the  intervening  connective 
tissue. 

I  confess  I  find  it  difficult  to  accept  the  hair-matrix 
origin  or  rodent  ulcer,  or  that  cells  arising  independ- 
ently from  the  depth  could  growing  up  form  a  perfect  con- 
nection with  the  epidermic  cells.  Yet  it  is  difficult  to 
account  for  the  smaller  size  of  the  cells  as  compared  with 
those  of  an  ordinary  epithelioma,  the  absence  of  prickles, 
and  the  absence  of  keratinisation. 

It  is  interesting  to  compare  the  character  of  the 
epithelium  with  that  in  soft  ntevi.  In  the  latter  the  cells, 
undoubtedly  of  surface  origin,  have,  owing  to  a  change 
called  by  Unna  metaplasia,  lost  their  prickles,  and  extend 
into  the  cutis  in  columns  or  strands  or  streams,  losing  in 
many  places  their  connection  with  the  prickle  cells  of  the 
surface.     I  shall  refer  to  this  presently. 

If  one  regards  rodent  ulcer  as  a  carcinoma,  the  con- 
trast between  the  rapid  growth  of  ordinary  epithelioma 
and  the  slow  progress  of  rodent  ulcer  may  be  explained 
thus.  There  is  through  life  a  continuous  conflict  between 
growing  epithelium  on  the  one  hand  and  the  adjacent  con- 
nective tissue  on  the  other.  In  health  a  balance  is  main- 
tained. As  age  increases  epithelium  tends  to  increase.  If 
the  connective  tissue  maintains  its  power  of  resistance  the 
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epithelium  can  increase  only  at  the  surface — e.g.,  warts, 
senile  keratosis. 

In  rodent  ulcer  the  connective  tissue  has  begun  to  give 
way,  but  only  in  places.  But  it  offers  considerable  opposi- 
tion, hypertrophy ing,  and  only  allowing  the  epithelium  to 
grow  in  narrow  cords  or  columns  of  varying  thickness, 
which  form  a  kind  of  acinous  arrangement  or  network 
through  the  connective  tissue. 

This  resistance  of  the  connective  tissue  is  extremely 
great  at  the  surface,  so  that  the  epithelium  can  penetrate 
only  in  a  very  few  places  and  in  very  narrow  cords.  Hence 
the  difficulty  in  finding  a  connection  in  sections  betw^een 
the  epithelial  columns  of  the  tumour  and  the  surface 
epithelium. 

In  ordinary  epitheliomata  the  resistance  of  the  connec- 
tive tissue  is  practically  nil.  The  epithelium  makes  its 
way  unopposed  into  the  connective  tissue  and  lymph  cells, 
and  many  cells  complete  their  evolution,  and  become 
horny. 

It  is  difficult  to  understand  why  the  cells  of  a  rodent 
ulcer,  which  multiply  much  more  slowly,  should  be  with- 
out prickles  and  should  not  keratinise. 

It  is  noteworthy  that  when  a  rodent  ulcer,  after  years  of 
slow  progress,  begins  t^  penetrate  deeply,  it  may  assume 
the  ordinary  character  of  a  squamous-celled  epithelioma. 
Then  the  resistance  of  the  connective  tissue  is  lost  owing 
tD  degenerative  changes. 

Epithelioma  Adenoides  Cysticum  (Brooke). — Side  by 
biae  with  rodent  ulcer  it  is  well  to  consider  this  affection 
clinically  so  unlike,  histologically  so  like,  rodent  ulcer. 
Some,  including  Graham  Little,  consider  it  a  form  of 
multiple  rodent  ulcer.  Unna  places  it  side  by  side  with 
syringadenoma   {i.e.,  adenoma   of  the   sweat  ducts),  and 


By  Dr.  Wallace  Beatty.  73 

gives  a  careful  account  of  the  differential  diagnosis  between 
these  two  affections. 

I  give  Unna's  description  : —  "  It  consists  of  multiple 
small  pinhead  to  pea-sized  shining  nodules ;  at  first  of 
colour  of  the  skin,  later  pale  yellow  or  bluish,  some  con- 
taining milium-like  insertions  (Unna).  It  has  a  predilec- 
tion for  the  region  of  the  eyelids,  root  and  alse  of  nose, 
adjacent  part  of  cheek,  and  surroundings  of  mouth." 

Histological  Examination. — Solid  epithelial  processes 
derived  from  the  surface  epithelium  or  from  the  prickk 
layer  of  the  lanugo  hair  follicles  grow  into  cutis  in  the  form 
of  finger-like  processes,  glandular  protuberances,  net-like 
or  lattice-like  pattern,  completely  solid  cones.  It  affects 
the  entire  cutis.  The  epithelial  masses  are  bordered  by 
palisade  (cylindrical)  cells.  There  is  round  the  cell-masses 
an  abundance  of  cellular  connective  tissue.  Cysts,  colloid 
or  hyaline,  are  present,  surrounded  by  epithelial  masses. 
These  are  due  to  epithelial  degeneration. 

One  may  find  a  solitary  tumour  with  the  same  structure 
just  as  one  may  find  a  solitary  tumour  with  the  same 
structure  as  that  of  multiple  hidradenoma.  Cases  of 
epithelioma  adenoides  cysticum  of  Brooke  have  been 
described  under  other  names.  Thus,  Perry's  case  of 
"adenoma  of  sweat  glands  "  is  an  example  (see  "  Interna- 
tional Atlas  of  Eare  Skin  Diseases  "). 

Unna,  in  the  supposition  that  the  cells  of  the  tumour  are 
connected  by  prickles,  calls  Brooke's  disease  "  acanthoma 
adenoides  cysticum." 

To  Recapitulate. — How  are  we  to  explain  :  (1)  the  ex- 
tremely slow  progress  of  rodent  ulcer ;  (2)  the  smaller  size 
of  the  cells,  the  absence  of  prickles,  and  the  absence  of 
keratinisation  as  compared  with  an  ordinary  epithelioma  ? 
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The  Slow  Progress. — Eodent  ulcer  is  clinically  non- 
malignant  ;  a  rodent  ulcer  untreated  may  remain  small  for 
many  years.  If  it  is  a  carcinoma,  whether  derived  from 
the  surface  epithelium,  the  epithelium  of  the  hair  follicle, 
or  the  epithelium  of  the  sweat  glands,  why  is  it  so  slow  in 
its  growth?  Is  this  altogether  due  to  the  opposition  to 
its  growth  offered  by  the  connective  tissue? 

The  Character  of  the  Cells. — If  the  sweat  gland  origin 
of  the  growth  be  adopted,  the  character  of  the  cells  is  ex- 
plained, but,  as  just  said,  why  the  little  malignancy?  The 
view  that  has  been  suggested,  that  rodent  ulcer  is  of  nsevus 
nature,  may  now  be  considered.  The  word  nsevus  is  used 
in  a  broad  sense.  "A  congenital  alteration  in  the  colour 
or  texture  of  the  sldn  of  limited  extent,  benign,  appearing 
at  birth  or  developing  later  "  (a  French  definition).  I 
confess  this  naevus  nature  idea  appeals  to  me,  and  would 
explain  many  difficulties  :  (1)  The  extreme  chronicity ;  (2) 
the  unusual  character  of  the  cells  as  compared  with  those  of 
an  ordinary  epithelioma.  I  offer  a  suggestion — it  may  be 
extremely  fanciful,  it  is  this.  In  soft  moles  we  see 
columns  or  streams  of  cells  more  or  less  broken  up  by 
collagen  fibres.  Unna  has  proved  these  to  be  of  epithelial 
origin.  These  cells  are  derived  from  the  epithelium  of 
the  surface,  but  have  lost  their  prickles  by  a  change  which 
he  calls  metaplasia. 

Is  a  rodent  ulcer  an  epithelial  growth,  starting  from  a 
microscopic  soft  ntevus,  present  at  birth  and  developing 
later ;  and  is  its  reticular  form  due  to  the  presence  of  the 
fully  formed  connective  tissue,  the  columns  of  cells  making 
their  way  as  best  they  can  ?  Brodie  has  suggested  the  mole 
origin.*       Still  another  fanciful  idea.      Sweat  glands  are 

*  Adamson  is  inclined  to  regard  rodent  ulcer  as  of  nsevoua  nature. 
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formed  in  embryonic  life  by  downward  projections  from 
the  epidermis.  The  cells  of  sweat  glands  never  become 
horny.  Might  the  streams  and  columns  of  cells  in  soft 
naevi  (moles)  be  abortive  supernumerary  sweat  glands? 
From  this  we  could  have  a  transition  to  the  tumour  known 
as  hidradenoma,  and  to  rodent  ulcer  and  to  epithelioma 
adenoides  cysticum — or,  as  some  would  have  it,  cystic 
rodent  ulcer.  In  this  case  rodent  ulcer  would  be  a  nsevus 
of  the  sweat  glands. 

When  a  rodent  ulcer  takes  on  malignant  action,  what  has 
happened?  Is  it  still  simply  a  rodent  ulcer,  or  has  it 
become  complicated  with  an  ordinary  epithelioma?  A 
rodent  ulcer  epitheliomatised  !  And  when  exceptionally 
in  a  rodent  ulcer  some  horny  cell-nests  are  found,  is  the 
rodent  ulcer  similarly  complicated?  When  treatment  of 
a  rodent  ulcer  fails  to  cure,  its  growth  may  be  hastened :  for 
example,  after  repeated  x-raying,  after  repeated  applica- 
tion of  radium,  or  after  unsuccessful  excision.  Has  the 
rodent  ulcer  then  from  irritation  become  epitheliomatised  ? 

The  Teeatment  of  Eodent  Ulcer. — I  shall  make  only 
a  few  remarks  on  treatment.  The  following  are  the 
methods  of  treatment  adopted  in  different  cases  : — 

(a)  Excision. — As  the  majority  of  rodent  ulcers  are  on 
the  face,  this  plan  can  be  adopted  only  when  the  lesion  is 
small  and  can  be  completely  removed  without  a  disfigur- 
ing cicatrix.  Recurrence,  even  in  small  tumours,  after 
excision  is  frequent. 

I  met  with  a  pea-sized  rodent  ulcer  below  the  mastoid 
process  which  was  widely  excised  by  Mr.  Gordon,  and  yet 
it  recurred  soon  after,  and  was  cured  lastingly  by  ic-rays. 

(b)  lonisation. — lonisation  by  zinc  ions  is  a  good  treat- 
ment, but  it  is  painful,  and  has  to  be  repeated  frequently. 
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(c)  X-Rays. — Sabouraud  recommends  a  full  Sabouraud 
pastille  dose  every  18  days  for  six  times.  X-rays  are  often 
successful ;  even  one  full  pastille  dose  may  be  sufficient, 
but  often  a  much  greater  number  than  six  may  be  needed. 
Graham  Little  refers  to  a  case  eventually  cured  after  95 
applications  of  the  rays.  He  does  not  mention,  however, 
what  the  dose  was  in  each  case. 

Sabouraud 's  plan  is  a  good  one,  but  if  the  rodent  ulcer 
is  not  cured  by  six  applications,  according  to  his  method, 
it  will  be  advisable  to  space  further  administrations  of  the 
rays  over  a  longer  interval — five-six  weeks. 

Some  authors  recommend  one  single  massive  dose  of  the 
cc-rays — viz.,  three  full  Sabouraud  pastille  doses  at  once. 
I  have  no  personal  experience  of  this  method. 

(d)  Carhon  Dioxide  Snow. — The  treatment  by  carbon 
dioxide  snow  (temperature,  79°  F.  below  zero)  is  often  ex- 
tremely useful.  The  snow  is  applied  under  firm  pressure 
for  twenty  or  thirty  seconds.  A  vesicle  or  bulla  forms  in  a 
few  hours,  and  in  the  course  of  some  days  dries  into  a 
crust.  The  crust  may  remain  adherent  for  a  fortnight. 
One  application  may  cure,  but  a  repetition  may  be  neces- 
sary, and  is  always  safe. 

Note. — I  have  omitted  to  mention  treatment  by  radium 
as  I  have  no  personal  knowledge  of  its  value  in  rodent 
ulcer.  Indeed  I  have  said  very  little  about  treatment,  as 
the  main  object  of  my  paper  is  to  discuss  the  origin  and 
nature  of  rodent  ulcer. 


Dr.  C.  M.  O'Brien  said  that  although  he  knew  no  more  than 
the  Ancients  regai'ding  the  cause  of  rodent  ulcer,  yet  it  was 
gratifying  to  reflect  that  the  treatment  of  this  disease  had 
made  a  satisfactory  advance.     He  considered  that  no  definite 
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line  of  demarcation  existed  between  non-ulcerated  rodent 
ulcer  and  superficial  epithelioma.  The  latter  may  remain 
dormant  for  ten  years.  Imtation  seemed  a  causal  factor  in 
both.  He  had  practised  "light"  therapeutics  for  twenty 
years.  In  1904  he  read  a  paper  on  the  then  position  of 
radium  therapy ;  in  1906  he  showed  csises  of  undoubted 
rodent  ulcer  cured  by  radium.  Eight  years  later  these  cases 
were  again  shown,  still  well;  and  he  hoped  to  have  another 
opportunity  soon  of  exhibiting  them,  apparently  cured.  He 
had  tried  various  methods  of  treatment,  and  considered 
radium  bromide  the  best,  at  any  rate  for  superficial  ulcers. 

Dr.  Maurice  Hayes  was  interested  in  hearing  of,  to  him,  an 
unfamiliar  aspect  of  the  disease.  He  thought  the  change  from 
scirrhus  to  medullary  might  explain  the  difference  in  reaction 
to  treatment.  Treatment  depended  on  the  character  of  the 
growth.  Carbon  dioxide  snow  was  excellent  for  very  early 
cases,  though  cc-rays  were  also  successful.  He  thought 
occasional  doses  should  be  given  for  several  months,  after 
apparent  cure  was  obtained.  The  cases  where  cartilage  and 
bone  were  involved  presented  most  difficulty  in  selecting  the 
most  suitable  treatment.     No  method  was  ideal  for  all  cases. 


NOTES  ON  A  CASE  OF  POISONING  BY  CORROSIVE 
SUBLIMATE. 

By  gibbon  FITZGIBBON,  M.D.,  F.B.C.IM.; 

Gynrecologist  to  the  Royal  City  of  Dublin  Hospital. 

[Read  in  the  Section  of  Obstetrics,  November   30,     1917.] 

I  HAVE  met  only  one  case  like  the  following  reported  in 
the  medical  literature,  but  it  was  similar  in  almost  every 
respect,  the  poison  having  been  introduced  in  the  same 
way  and,  although  coming  under  treatment  in  about  eight 
hours,  the  patient  died  on  the  ninth  or  tenth  day. 

The  patient,  a  married  woman,  aged  32  years,  3-para, 
introduced  an  8.75  grain  tabloid  of  corrosive  sublimate 
into  her  vagina  to  prevent  possible  impregnation.  Four 
hours  later  I  was  sent  for  owing  to  acute  pain  in  the  vagina. 
Fairly  profuse  watery  discharge  issued  from  the  vagina, 
and  the  whole  mucous  membrane  was  considerably 
reddened ;  there  was  no  ulceration  or  evident  break  in  the 
surface,  the  vagina  was  very  dry  and  hot,  with  very 
marked  tenderness.  No  remains  of  the  tabloid  were 
found.  I  gave  a  very  copious  and  prolonged  douche  of 
soapy  water,  and  told  the  patient  to  drink  as  much  fluid 
as  possible. 

Next  morning  (after  15  hours)  patient  appeared  very 
well ;  there  was  increased  tenderness  in  the  vagina,  and 
necrosis  of  the  surface  epithelium.  Secretion  of  urine 
was  plentiful  and  the  bowels  had  acted  well.  ("  House 
mixture  "  given  previous  night).  Another  prolonged  douche 
was  given  and  a  large  rubber  tube  introduced  into  the 


By  Dr.   Gibbon  FitzGibbon.  79 

vagina  in  view  of  the  inevitable  sloughing.  During  the 
next  twelve  hours  the  bowels  acted  five  times,  plenty  of 
urine  was  secreted  and  large  quantities  of  water,  milk  and 
soda  water,  and  albumen  water  were  taken,  also  light  diet. 

After  36  hours  :  condition  of  patient  seemed  very  good, 
the  vaginal  mucous  membrane  had  become  necrotic,  slight 
swelling  of  the  gums  was  evident  and  a  distinct  blue  line 
along  the  margins.  The  tongue  felt  sore,  with  general 
feeling  of  dryness  in  the  throat.  The  ducts  of  the  sub- 
maxillary glands  were  both  marked  by  small  patches  of 
white.  During  the  last  twelve  hours  only  about  five 
ounces  of  urine  were  secreted.  In  the  next  twenty-four 
hours  about  two  ounces.  The  bowels  acted  twice  after 
purgation,  and  quantities  of  fluid  were  taken  by  the  mouth. 
Hot  fomentations  were  continually  applied  over  the 
kidneys,  and  a  mixture  of  digitalis,  strychnine  and  spirit 
of  nitrous  ether  was  given  hourly. 

On  the  third  morning  (60  hours)  the  whole  vagina  was 
lined  with  a  dark  brown  necrotic  coating,  the  edges  of  the 
gums  along  the  teeth  had  become  necrotic,  the  patches 
under  the  tongue  had  spread  considerably  and  become 
necrotic.  The  whole  tongue  was  much  swollen  and  there 
was  difficulty  in  swallowing.  During  the  next  twenty-four 
hours  less  fluid  was  taken,  so  saline  enemata  were  started 
(every  three  hours  8  to  10  ounces).  Not  more  than  a  few 
drachms  of  urine  were  secreted. 

Fourth  morning  (84  hours).  There  was  little  change, 
more  necrosis  in  the  mouth  and  more  difficulty  in  swallow- 
ing, but  during  the  day  about  80  ounces  of  fluid  were 
taken  and  the  saline  enemata  all  retained  but  one.  No 
urine ;  temperature  continued  normal ;  pulse  about  80  and 
of  good  volume. 


80     Notes  on  a  Case  of  Poisoning  hy  Corrosive  Sublimate. 

Fifth  day  (108  hours).  Conditions  much  the  same; 
about  twenty  ounces  of  fluid  were  taken ;  and  enemata 
were  fairly  well  retained.  Action  of  the  bowels  more  fre- 
quent (six  motions  in  twenty-four  hours).  Motions  watery, 
with  what  appeared  to  be  flaky  mucus  or  bits  of  necrotic 
mucous  membrane  and  faecal  matter.  Urine  secreted 
about  one  and  a  half  ounces. 

Sixth  morning  (132  hours).  Mouth  very  bad,  a  lot  of 
sloughs  beginning  to  loosen ;  patient  unable  to  speak  owing 
to  swelling  of  tongue  and  throat.  Only  about  twenty  ounces 
of  fluid  taken.  During  the  day  enemata  well  retained  and 
bowels  acted  once.  Sulphur  bath  given.  No  urine.  During 
the  following  night  only  three  ounces  of  milk  taken  and  the 
enemata  had  to  be  reduced  to  four  ounces.  Only  two  were 
retained.  There  was  one  motion  of  the  bowels  containing 
blood.     Temperature  still  normal.     Pulse  80-90. 

Seventh  morning  (156  hours).  Patient  quite  unable  to 
swallow.  Very  little  given  by  enemata.  Oesophageal  tube 
passed  three  times  and  two  pints  of  sodium  bicarb,  solu- 
tion introduced,  with  half-pint  of  milk  and  egg-flip  on  each 
occasion.  There  were  five  motions,  the  first  containing 
much  mela?na  and  others  an  increasing  quantity  of  fresh 
blood.    In  the  evening  one  ounce  of  urine  was  drawn  off. 

Eighth  morning  (180  hours).  Condition  much  the 
same.  During  the  day  only  two  motions,  rather  less  blood, 
though  marked  and  fresh.  In  the  morning  one  and  three 
quarter  ounces  of  urine  by  catheter ;  three  ounces  in  even- 
ing. Esophageal  tube  passed  twice,  and  six  pints  of 
fluid  and  egg-flip  given.  Patient  slept  a  little  more  and 
seemed  easier,  and  able  to  swallow  a  little. 

Ninth  morning  (204  hours).  Patient  very  drowsy. 
During   the   day   blood   was   passed    several    times  from 
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the  bowels,  and  she  became  somewhat  delirious.  Horse 
serum  20  c.cm.  given  hypodermically.  During  the  twenty- 
four  hours  eleven  ounces  of  urine  were  drawn  off  and  six 
pints  of  fluid  given  by  tube.  Temperature  still  normal ; 
pulse  80-90.  During  the  night  thirteen  ounces  of  urine 
drawn  off.  Patient  less  restless  though  did  not  sleep 
soundly.  There  was  a  good  deal  of  bleeding  from  the 
bowel.  Horse  serum  20  c.cm.  repeated.  Pulse  about 
80. 

Tenth  morning  (228  hours).  Patient  more  drowsy  and 
respiration  heavier;  twitchings  of  mouth  and  face.  The 
temperature  rose  to  101°  F. ;  pulse  about  90.  Six  pints  of 
fluid  given  by  oesophageal  tube.  The  bleeding  from  the 
bowel  more  profuse.  At  10.30  a.m.  eighteen  ounces  of 
urine  drawn  off,  and  at  6  p.m.  twenty-two  ounces.  During 
the  night  the  patient  became  semi-comatose.  A  large 
quantity  of  blood  passed  per  rectum ;  twenty-seven  ounces 
of  urine  drawn  off.  Numerous  slight  fits  occurred  with 
marked  twitchings  of  the  face  and  sometimes  arms,  but 
no  stage  of  rigidity.  Temperature  rose  gradually  to  102° 
and  pulse  to  104. 

Eleventh  morning  (252  hours).  Patient  unconscious; 
bleeding  from  bowel  continuing ;  only  five  ounces  of  urine 
drawn  off  at  10  a.m.  and  four  ounces  at  3.40  p.m.  (Eso- 
phageal tube  passed  with  difficulty  owing  to  convulsive 
spasm,  and  four  pints  of  fluid  introduced.  Temperature 
about  102°.  The  patient  died  at  4.45  p.m.  From  the 
beginning  of  the  suppression  of  urine  the  patient  was 
kept  surrounded  with  hot  water  bottles  and  very  free 
sweating  was  maintained. 

Post-mortem. — On  opening  the  abdomen  the  intestines 
were  found  slightly  injected ;  nothing  very  remarkable  was 
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noticed  on  superficial  examination,  no  ascitic  fluid.  The 
upper  part  of  the  jejunum  had  enlarged  blood  vessels  on 
outside ;  mucous  membrane  normal.  The  mucous  mem- 
branes of  the  ileum  and  upper  part  of  the  colon  also 
showed  no  very  marked  change,  but  in  the  lower  part  of 
the  colon  and  sigmoid  flexure  the  mucous  membrane  was 
found  detached  and  came  off  in  patches.  The  kidneys 
were  very  slightly  enlarged  and  very  congested  on  surface, 
some  patches  softer  than  the  organs  in  general.  Liver 
little  if  anything  altered.  Microscopic  sections  of  large 
intestine  showed  loss  of  surface  mucous  membrane.  Sec- 
tions of  the  kidneys  showed  almost  universal  destruction 
of  epithelium,  j)articularly  marked  in  tubules,  many  being 
quite  devoid  of  epithelium.  No  extravasation  of  blood  in 
excretory  tubules  or  in  glomeruli. 

When  urine  began  to  be  secreted  again  on  the  eighth 
day  it  was  pale  in  colour  and  contained  only  a  very  slight 
trace  of  albumen ;  at  no  time  on  subsequent  days  was  there 
any  blood  in  the  urine  or  more  than  a  mere  trace 
of  albumen.  A  small  quantity  of  urine  at  this  time 
was  tested  for  evidence  of  metallic  mercury  but  none  was 
found.  On  one  day  during  the  period  of  practically  com- 
plete suppression  of  urine  what  came  away  in  the  catheter 
was  blood-stained,  but  this  may  have  come  from  the 
urethra. 

The  sloughing  of  the  vagina  was  very  deep  and  the 
sloughs  never  separated ;  there  always  appeared  to  be 
sloughing  deeper  in  the  tissues.  There  was  relatively  little 
bleeding  from  the  vagina. 

When  the  kidneys  began  to  act  again  it  was  hoped  that 
the  elimination  of  the  poison  would  be  effected,  but  from 
that  time  the  symptoms  of   ura}mic  poisoning  began   to 
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develop  and  increased,  although  during  the  three  days 
prior  to  death  the  quantity  of  fluid  excreted  by  the  kid- 
neys steadily  increased,  being  eleven  ounces,  forty-two 
ounces,  and  fifty-four  ounces,  falling  off  to  nine  ounces 
in  the  last  eight  hours. 

In  reporting  my  case  I  am  not  able  to  lay  down  any 
proper  line  of  treatment  to  be  adopted;  that  which  I  did 
adopt  was  not  successful.  I  endeavoured  to  promote 
excretion,  but  it  appears  that  the  excretion  of  the  poison 
had  so  destructive  an  effect  upon  the  epithelium  of  the 
kidneys  that  it  destroyed  their  normal  action,  and  the 
patient  died  from  renal  insufficiency  and  consequent 
uraemia.  Also  it  must  have  been  the  excretion  of  the 
poison  which  caused  the  necrosis  of  the  mucous  mem- 
brane of  the  lower  bowel  and  of  the  salivary  glands  and 
gums.  This  latter  was  evident  in  thirty-six  hours,  and 
progressed  very  rapidly.  The  effect  upon  the  kidneys 
showed  itself  after  twenty-four  hours,  and  from  twelve 
hours  later,  during  the  next  seven  days,  only  about 
three  ounces  of  urine  were  drawn  off  from  the  bladder. 
Unfortunately  no  full  analysis  of  the  fluid  excreted  by  the 
kidneys  was  made,  but  it  is  probable  that  if  such 
had  been  done  the  fluid  would  have  been  found  to  con- 
sist almost  solely  of  the  watery  elements  of  urine  with 
little  or  no  urea  and  other  waste  matters,  and  thus  account 
for  the  terminal  uraemia  in  spite  of  the  apparent  recovery 
of  the  renal  function. 

It  appears  to  me  that  the  only  means  of  combating  the 
poison  in  such  a  case  would  be  to  tie  up  the  mineral  in  the 
tissues,  so  that  it  would  not  be  excreted  in  bulk,  and  this 
must  be  done  very  soon  after  its  introduction ;  but  how 
this  is  to  be  done  or  with   what   drug  I  do  not   know. 
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Possibly  an  extensive  and  deep  removal  of  the  mucous 
membrane  of  the  whole  vagina  would  be  the  only  means 
of  removiiig  the  poison  before  its  absorption  into  the 
system,  and  so  prevening  its  excretion  by  the  kidneys 
and  other  organs  upon  which  it  has  so  destructive  an 
actic^n. 

Since  reading  the  above  paper  I  have  received  the  fol- 
lowing reprints  : — "  Calcium  Sulphide  as  the  Chemical 
and  Clinical  Antidote  for  Mercuric  Chloride  Poisoning, 
with  Experiments  and  Case  Eeports,"  Journal  Tech.  and 
Clinl.  Med.,  Vol.  II.,  No.  7,  in  which  are  reported  ex- 
periments upon  dogs  and  rabbits  and  several  cases  of 
poisoning  of  humans.  With  the  dogs,  where  doses  of 
7.5  grs.  hydrag.  perchlor.  were  given,  death  followed  in 
one  to  four  days.  The  lethal  dose  was  found  to  be  .25 
grains  per  pound  weight  of  animal.  The  antidote  used 
was  an  aqueous  solution  of  calcium  sulphide,  1  grain  to 
the  ounce,  and  given  in  the  proportion  of  1  grain  for  each 
grain  of  the  hydrag.  perchlor.  administered  intravenously. 
When  this  was  done,  48  hours  after  given  the  poison  the 
dogs  rapidly  recovered,  and  when  killed  subsequently  were 
found  normal.  In  two  experiments  old  calcium  sulphide 
solution  was  used,  and  death  followed,  which  was  shown 
to  be  due  to  the  loss  of  sulphur  in  the  old  solutions. 

Several  cases  of  poisoning  in  human  beings  are  also 
ref)orted,  with  perfect  curative  results,  where  7.5  grains  of 
hydrag.  perchlor.  had  been  taken,  and  the  antidote  ad- 
ministered as  late  as  15  hours'  after,  either  intravenously 
or  in  2  to  5  grain  goses  by  mouth,  given  hourly,  until  an 
excessive  amount  is  taken.  The  solution  of  calcium 
sulphide  must  be  fresh,  and  there  is  danger  with  old  solu- 
tions owing  to  the  free  action  of  calcium.  The  experi- 
ments and  cases  appear  to  be  absolutely  conclusive. 
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"  Case  of  Malignant  Syphilis  Treated  by  Intensive  Mer- 
CLirialisation,"  Weekly  Bulletin,  Acad.  Med.,  Cincinnatt, 
Vol.  III.,  No.  26.  The  patient,  aged  5  years,  weight 
25  lbs.,  was  given  on  March  6th,  7th  and  9th  2  grains  of 
hydrag.  perchlor.,  and  four  hours  later  2  grains  of  calcium 
sulphide,  repeated  hourly  for  three  doses.  No  effect  of 
poisoning.  This  treatment  was  carried  out  on  eleven  sub- 
sequent occasions  without  any  evidence  of  mercurial 
poisoning. 


Dr.  Kirkpatrick  suggested  that  it  was  possible  to  treat 
the  case  by  repeated  bleedings  and  intravenous  salines.  He 
thought  that  the  attempt  to  make  the  kidneys  secrete  was 
possibly  harmful,  because  of  the  danger  of  excreting  by  the 
kidneys,  which  is  great.  He  thought  sweating  would  be 
beneficial. 

Dr.  O'Farrell  asked  if  the  woman  swallowed  some  of  the 
corrosive  as  well. 

Dr.  Ashe  considered  that,  if  the  vagina  was  plugged  with 
tampons  soaked  in  ordinary  lime  water  in  such  a  c?i?-e.  the 
solid  would  become  inert. 


SOME    PRELIMINARY   POINTS    IN   THE   DIAG- 
NOSIS  OF    AMOEBIC   DYSENTERY. 

By  JOHN  SPEARES,  B.A.,   M.B.,  B.Ch.,B.A.O., 
Univ.    Duel.  ; 

Assistant  to  the  Professor  of  Pathology,  School  of    Physic, 
Trinity  College,   Dublin;  Temp.    Capt.  R.A.M.C. 

[Read  in   the   Section  of  Pathology,  December   7,    1017.] 

I  HEARD  a  very  distinguislied  protozoologist,  Col.  Wenyon, 
stating  that,  in  his  opinion,  in  the  next  great  European 
war,  should  one  unfortunately  occur,  each  soldier  will  be 
provided  with  a  machine  gun  combined  with  an  inciner- 
ator which  will  automatically  destroy  his  faeces. 

If  you  can  picture  to  yourselves  a  laboratory  worker  in 
the  Mediterranean  war  zone,  in  the  height  of  a  dysenteric 
epidemic,  with  a  daily  dose  of  fifty  to  eighty  stools  to 
examine,  and  fully  conscious  that  history  will  repeat  itself 
on  the  following  morning,  you  will  gather  that  there  is 
some  basis  for  Col.  Wenyon's  remark. 

As  cases  of  amoebic  dysentery  have  occurred  in  people 
at  home — who  have  never  been  out  of  England — the 
importance  of  an  accurate  and  prompt  diagnosis  has  got 
to  be  realised,  and  what  I  propose  to  mention  are 
those  points  which  seem  to  me  to  be  important  when 
dysenteric  cases  have  to  be  dealt  with.  Amongst  the 
many  protozoa  which  infect  the  intestine  are  Entamoeba 
coli.  Entamoeba  histolytica.  Entamoeba  nana,  &c.  Of 
these  three  Entamoeba  coli  is  not  known  to  have  any 
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pathogenic  effect.  Entamoeba  nana  is  an  amoeba  recently 
named  by  Wenyon,  and  not  widely  known  as  yet.  En- 
tamoeba histolytica,  however,  is  known  to  be  pathogenic, 
and  proved  to  be  one  of  the  main  causes  of  dysentery 
arising  in  the  Mediterranean  war  zone,  and  especially 
in  Gallipoli. 

A  man  with  an  acute  attack  of  amoebic  dysentery  may 
have  anything  from  twenty  to  one  hundred  stools  in  the 
24  hours,  and  the  acute  attack,  if  untreated,  may  continue 
for  several  days.  He  will  look  ill,  hollow-eyed,  harassed  : 
he  wastes  very  rapidly  and  gets  weak ;  his  tongue  is  coated . 
he  has  a  quickened  pulse,  he  has  no  temperature.  Here  I 
may  mention  that  this  last  is  an  important  point  to  aid  in 
differentiating  amoebic  and  bacillary  types  of  dysentery. 
He  has  pain,  a  tender  abdomen,  griping,  tenesmus,  and 
of  course  his  stools  will  contain  plenty  of  blood  and 
mucus. 

There  are  other  cases  in  which  the  symptoms  and  the 
disease  are  not  so  severe,  and  there  are  also  some  cases 
in  which  the  cysts  of  Entamoeba  histolytica  have  been 
found  in  the  stools  of  patients  who  stated  that  they  had 
never  suffered  from  dysentery.  Naked  eye  examination  of 
stools  to  determine  whether  the  case  is  due  to  Entamoeba 
histolytica  or  is  bacillary  is  useless.  The  evidence  shows 
that  the  clinician  has  to  rely  on  microscopical  and  bacteri- 
ological examinations  to  determine  the  cause  of  the  com- 
plaint.  An  attack  of  the  Shiga  organism  generally  in- 
cludes an  initial  rise  of  temperature  for  three  to  five  days, 
but  as  time  is  precious  no  one  can  afford  to  wait  on  a  tem- 
perature chart— hence  the  importance  of  a  prompt  ex- 
animation— and  meanwhile  the  patient  should  get  both 
emetin  and  serum. 


88  Diagnosis  of  Amoohic  Dysentery. 

There  are  two  essentials  to  success  in  the  laboratory 
examination  of  faeces  : — First,  the  stool  must  be  fresh ; 
second,  if  possible  it  should  not  be  contaminated  with 
urine,  castor  oil,  lysol,  &c. 

The  vegetative  full-grown  Entamoeba  histolytica,  which 
alone  appears  in  the  stool  during  the  acute  attack,  is  diffi- 
cult to  distinguish  from  Entamoeba  coli.  The  points  to 
watch  are  : — 

1.  Entamoeba  histolytica  is  more  refractile  and  more 
greenish  in  appearance. 

2.  It  is  stated  to  be  more  active.  This  is  a  doubtful 
matter  if  the  specimen  is  not  fresh. 

3.  The  Entamoeba  histolytica  nucleus  is  harder  to  see, 
and  its  nuclear  membrane  has  not  as  coarse  granules  as 
that  of  Entamoeba  coli. 

4.  The  contrast  between  Ecto-  and  Endo-plasm  is  more 
marked  in  the  Entamoeba  histolytica  type. 

5.  The  most  important  and  reliable  point  is  that  the 
Entamoeba  histolytica  ingests  red  blood  cells,  whereas 
the  Entamoeba  coli  may  ingest  bacteria  but  not  red 
blood  cells.  I  may  say  at  once  that  this  difference  is  the 
only  one  on  which  it  is  wise  to  base  a  diagnosis. 

Later  on  in  the  attack  a  smaller  type  of  amoeba  may  be 
seen,  named  "  minuta,"  and  stated  to  exist  on  the  surface 
of  the  intestine,  and  to  be  one  of  the  precursors  of  the 
cyst  stage.  At  any  rate  numbers  of  them  are  passed 
along  with  the  cysts  when  none  of  the  larger  vegetative 
forms  are  present.  The  cysts  are  of  spherical  shape,  and 
in  size  vary  from  13. o  microns  downwards — when  voided 
they  may  have  four  nuclei  or  less,  whereas  the  cyst  of  En- 
tamoeba coli  is  larger,  varying  from  13.5  microns  up- 
wards— mostlv  about  16  microns  in  size — and  is  alwavs 
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voided  in  a  complete  state  with  its  eight  nuclei,  although 
the  size  is  mainly  as  I  have  said,  yet  there  are  exceptions, 
and  this  is  not  a  hard  and  fast  rule. 

Chromidial  masses  or  bars  are  generally  to  be  observed 
in  Entamoeba  histolytica  cysts,  and  these  cysts  are  more 
refractile  and  greener  than  those  of  Entamceba  coli.  The 
method  of  examination  is  quite  simple  : — 

An  emulsion  of  N.  saline  of  the  mucus  or  other  part 
of  the  stool  of  the  patient  is  made  on  a  slide,  a  cover 
glass  is  put  on,  and  the  preparation  is  examined  under  the 
low  power  of  the  microscope,  observations  being  con- 
firmed under  the  higher  power.  A  second  emulsion,  made 
by  rubbing  up  a  part  of  the  stool  in  a  drop  of  Weigert's 
iodine,  may  also  be  examined,  when  the  iodine  will  make 
the  nuclei  stand  out  more  sharply  and  will  also  avoid  con- 
fusing I.  cysts  with  Entamoeba  histolytica  cysts. 

Some  workers  use  a  watery  solution  of  iodide  of  potas- 
sium (5  per  cent.)  saturated  wdth  iodine  and  an  equal 
part  of  either  a  saturated  aqueous  solution  of  eosin  or  of 
Stephens'  scarlet  ink,  and  omit  saline.  I  think  this  is 
liable  to  create  errors  in  diagnosis,  as  the  active  flagellate 
forms  of  tetramitus  and  trichomonas  became  rounded 
and  cyst-like  in  iodine,  and  trichomonas  under  such  con- 
ditions I  have  often  noticed  pushes  out  what  appears  to 
be  a  single  pseudo-pod,  and  its  degenerate  form  is  very 
like  an  amoeba.  x\ny  of  these  methods  will  detect  the 
known  vegetative  varieties  and  the  cysts  if  they  are 
present  in  sufficient  numbers. 

One  negative  examination,  however,  is  not  enough. 
Several  should  be  made,  the  patient  getting  saline  purges, 
and  if  there  is  any  doubt  about  the  presence  of  cysts  the 
examination    of    the   stool   should    be    done    by  a    bulk 
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method.  Quite  a  useful  way  is  to  shake  up  about  two 
teaspoonfuls  of  faeces  in  100  cc.  of  normal  saline 
thoroughly,  then  add  about  '20  cc.  of  ether,  and  shake 
again.  Put  the  mixture  into  burettes  or  separators  and 
let  stand  for  15  minutes.  Eun  off  the  saline  portion, 
centrifuge  it  for  a  few  moments  an^  examine  the  deposit 
in  one  of  the  ways  mentioned  before.  By  this  method 
the  cysts  are  more  concentrated,  and  a  negative  report 
is  more  reliable.  The  next  procedure,  if  in  doubt,  is 
staining.      A  good  method  is  as  follows  : — 

Schaudinn's    solution   (HgClj  in  saturation,    2    parts, 
absolute  alcohol,  1  part). 

(1)  Make  thin  smears  on  cover  glasses  and  fix,  smear 
downwards,  in 

Schaudinn's  solution  (HgCL    sat.,    2     parts,    absolute 
alcohol,  1  part). 

Time,  45  minutes. 

(2)  Wash  in  50  per  cent,  alcohol. 

(3)  Mordant  in  0.8  per  cent,  iron  alum  \     equal 

and  absolute  alcohol.  ■>      parts. 

Time,  2  hours. 

(4)  Wash  in  50  per  cent,  alcohol. 

(5)  Stain  0.1  ccm.  ha^matoxylin  (to  make  :  dissolve  1  gm. 

h£ematoxylin    in    10    ccm.     hot  alcohol 

and  ripen). 
1.9  ccm.  of  distilled  water. 
20.  ccm.  of  50  per  cent,  alcohol. 

Time — 2  hours. 

(6)  Wash  in  50  per  cent  alcohol. 
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(7)  Differentiate  in  Mordant  No.  3. 

Time,  about  1  hour  for   cysts   and  20   rainutes 
for  flagellates. 

(8)  Wash  in  50  per  cent,  alcohol. 

Abs.  alcohol. 
Xylol. 
Balsam,  &c. 

The  stained  films  shown  were  done  with  a  rather  weak 
solution  of  hcTmatoxylin,  and  are  not  as  good  as  they 
should  be. 

Infection  is  spread  by  the  cysts  alone — they  are  some- 
what resistant,  and  can  live  outside  the  body  for  quite  a 
period  of  time,  especially  if  kept  damp.  Flies  are  especi- 
ally conveyers  of  infection,  as  Wenyon's  experiment  in 
Alexandria  proved.  He  fed  flies  on  faeces  containing  cysts 
and  then  gave  the  flies  temporary  diarrhoea  by  means  of 
a  treacle  mixture.  On  examining  the  flies'  stools  he  found 
the  cysts  had  been  passed  unchanged.  It  is  remark- 
able how  quickly  the  amcBbse  commence  to  form  cysts, 
especially  if  the  patient  is  undergoing  emetin  treatment. 
There  is  a  case  of  Dr.  Craig's  in  Sir  Patrick  Dun's  Hos- 
pital at  present,  and  I  found  cysts  five  days  after  the  first 
injection.  The  large  vegetative  amoebfe  disappeared  after 
the  second  injection.  In  the  first  specimen  I  examined  in 
this  case  there  were  several  amoebae  which  had  ingested 
K.B.C. 

Lastly,  I  may  mention  that  in  cases  of  those  impor- 
tant complications  of  amoebic  dysentery — hepatitis  and 
liver  abscess — the  diagnosis  should  not  depend  on 
laboratory  examination  of  stools.  It  is  uncommon 
to    find    cysts    in   the    stools    when    hepatitis   has    com- 
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menced,  especially  if  only  one  smear  of  one  stool  be 
examined.  In  such  cases  the  examination  should  be 
done  in  bulk,  and  a  negative  report  should  not  have  too 
much  weight.  If  puncture  is  made  and  some  of  the  con- 
tents of  the  abscess  examined,  except  a  part  close  to  the 
wall  of  the  abscess  be  chanced  upon,  the  microscope  may 
also  fail  to  state  a  case.  The  points  of  importance  in 
such  a  case  are  pain  in  right  shoulder  and  liver.  Upward 
enlargement  of  liver — which  may  be  determined  by  per- 
cussion or  .T-ray — possibly  a  leucocytosis — while  a  history 
of  dysentery  is  decidedly  helpful;  but  its  absence,  if  the 
patient  has  been  exposed  to  infection,  is  unimportant. 


Dr.  T.  G.  Moorhead  emphasised  the  point  that  the  differen- 
tial diagnosis  between  amoebic  and  bacillary  forms  of  dysentery 
was  a  pathological  and  not  a  clinical  one.  The  old  statement 
that  the  amoebic  variety  commenced  obscurely  and  the 
bacillary  form  had  an  acute  onset  was  not  borne  out  by  his 
experience.  He  regarded  a  leucocytosis  as  of  value  in 
diagnosticating  amoebic  dysentery.  He  asked  whether  the 
cellular  picture  on  films  was  of  assistance,  certain  authorities 
stating  that  macrophages  were  characteristic  of  amoebic 
cases.  As  regards  treatment,  doubtful  cases  should  get  both 
emetine  and  serum  combined. 

Professor  O' Sullivan  stated  that  the  histology  of  lesions 
produced  by  Entamoeba  histolytica  must  be  studied  in  early 
lesions,  as  they  differed  in  the  late  stages,  probably  owing  to 
a  secondary  infection.  When  produced  experimentally,  no 
typical  inflammatory  reaction  occiuTed,  only  liquefaction. 
He  alluded  to  the  constant  presence  of  amoebae  in  the  peri- 
vascular l^'mph-spaces  in  the  bowel  wall. 

Dr.  Wigham  drew  attention  to  the  return  to  these  countries 
eventuall}'  of  many  can'iers. 
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Captain  Speares,  in  replying,  emphasised  the  ingestion  of 
erythrocytes  as  a  means  of  diagnosticating  Entamoeba  'histoly- 
tica from  the  Bacillus  coli  variety.  As  regards  the  cellular 
picture,  the  only  possible  difference  was  that  pus  corpuscles 
might  be  more  numerous  in  bacillary  films  than  in  amoebic. 
The  objection  to  the  presence  of  urine  in  faeces  was  that  it 
interfered  with  the  staining  reactions  of  amoebae.  He  em- 
phasised the  necessity  of  persistently  examining  chronic  cases 
for  the  presence  of  cysts.  He  regarded  the  possibility  of 
spreading  by  cyst  carriers,  diagnosticated  or  not,  as  very 
important. 


CEYOSCOPIC    INVESTIGATIONS    ON    THE 
WATEK-CONTENT   OF   THE   BLOOD. 

By  JAMES  M.   O'DOXOYAN,   M.B.,   B.Sc; 
Physiological  Department,    University   College,  Cork. 


[Read  in  the  Section  of  Anatomy  and  Physiology,  December    14, 

1917.] 


The  present  work  was  undertaken  in  order  to  investigate 
the  changes  which  occur  in  the  relative  water-content  of 
the  blood  when  large  quantities  of  liquid  are  administered 
by  the  alimentary  canal. 

The  recent  investigations  on  this  subject  by  Haldane 
and  Priestley  l  showed  that  after  the  ingestion  of  dis- 
tilled water  the  blood  did  not  become  diluted,  so  far  as 
could  be  ascertained  with  the  Ha^moglobinometer,  but  that 
a  slight  fall  in  the  electrical  conductivity  occurred,  indicat- 
ing a  jDrobable  loss  of  salts  from  the  blood.  When  Ringer's 
solution  was  used,  the  percentage  of  hfemoglobin  fell,  in- 
dicating an  absolute  dilution  of  the  blood  with  Einger  fluid. 

Blix,2  using  Bang's  micro-method,  found  that  in  rabbits 
the  ingestion  of  water  by  the  mouth  caused  an  average 
increase  of  11  per  cent,  in  the  water-content  of  the  blood. 

Other  work  on  the  water-content  of  the  blood  and  the 
effects  of  various  procedures  on  it  includes  that  of  Bogert, 
Underbill  and  Mendel  ,5  who  showed  that  saline  solutions 
injected  into  the  circulation  are  taken  up  by  the  tissues 
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from  the  blood,  and  so  may  leave  the  circulation  even  in 
the  absence  of  the  kidney. 

Von  Limbeck  4  obtained  dilution  of  the  blood  and 
hydrsemic  plethora  due  to  passage  of  the  fluid  from  the 
tissues  into  the  blood  stream,  on  injecting  saline  diuretics 
into  the  circulation. 

Scott  5  showed  that  after  a  ha?morrhage  the  water-con- 
tent of  the  blood  was  made  good  by  the  passage  of  water 
back  from  the  tissue-spaces,  by  virtue  of  the  unbalanced 
osmotic  pressure  of  the  blood  colloids  at  low  blood 
pressure. 

On  the  whole,  however,  very  little  work  has  been  done 
on  the  water-content  of  the  blood  per  se,  and  on  its  varia- 
tions under  such  physiological  conditions  as  the  ingestion 
of  fluid. 

The  present  experiments  were  all  performed  on  dogs. 
Anaesthesia  w^as  induced  with  A.C.E.  Mixture,  and  when 
the  animal  was  completely  "  under  "  pure  ether  was  given. 
Morphia  was  not  given  for  fear  of  interfering  with  the 
normal  activity  of  the  kidneys.  An  incision  was  made  in 
the  neck,  the  carotid  artery  exposed,  and  cut  between  clips, 
and  a  clean  cannula  tied  in.  Then  laparotomy  was  per- 
formed, the  duodenum  sought  for,  a  perfusion  needle  in- 
troduced, so  as  to  lie  in  the  lumen  of  the  gut,  and  tied  in. 
In  each  case  the  needle  was  connected  by  rubber  tubing, 
with  a  glass  reservoir  of  400  c.c.  capacity,  provided  wdth 
a  stop-cock,  and  maintained  at  a  height  of  about  three  feet 
above  the  operating  table. 

To  determine  the  changes  in  the  water-content  of  the 
blood  cryoscopy  was  used.  Beckmann's  apparatus  was 
employed,  and  the  freezing  mixture  was  ice  and  common 
salt.  The  procedure  was  as  follows — The  various  speci- 
mens of  blood  were  received  into  perfectly  clean,  dry  test- 
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tubes,  which  were  then  tightly  corked,  and  put  away  in 
a  cool  place.  \Yhen  the  experiment  was  over  and  the 
animal  killed,  these  were  taken  in  turn,  their  contents 
transferred  to  the  freezing-tube  of  the  cryoscope,  and  the 
freezing  point  found.     Whole  blood  was  used,  not  serum. 

At  first  I  was  very  much  exercised  about  the  possible 
effect  clotting  of  the  blood  would  have  upon  the  freezing 
point.  Since  the  freezing  point  of  the  blood  depends  on 
the  concentration  of  that  fluid  in  dissolved  substances,  and 
since  we  know  that  electrolytes  will  tend  to  become  "  en- 
tangled," or  at  any  rate  so  placed  that  they  no  longer  exert 
their  activities  as  free  particles — molecules  or  ions,  as  the 
case  may  be — when  the  protein  solution  changes  from  the 
"  sol  "  to  the  "  gel  "  state;  since,  further,  the  concen- 
tration in  dissolved  substances  is  greater  at  the  surface  of 
separation  between  solid  and  liquid  phases,  it  is  obvious 
that  the  blood  after  clotting  will  not  be  by  any  means 
"  homogeneous." 

Furthermore,  it  seems  to  me  that  defibrination,  or  even 
allowing  the  clot  to  separate,  and  using  the  serum  for  the 
determinations,  does  not  meet  the  case,  since  in  neither 
case  can  one  be  sure  of  removing  all  the  "  gel,"  and  even 
if  it  were  all  removed,  it  must  remove  a  variable  amount 
of  adherent  salts,  &c.,  the  amount  depending  on  such 
variable  conditions  as  the  rapidity  of  the  coagulation  and 
the  density  of  the  clot.  Finally,  it  is  impossible  to  carry 
out  a  determination  of  the  freezing  point  in  the  four 
minutes  or  so  taken  by  mammalian  blood  to  clot.  For 
these  reasons  I  determined  to  use  whole  blood,  breaking 
u})  the  clot  in  the  stirring  which  is  necessary  during  the 
cryoscopy.  Additional  justification  for  this  decision  is 
afforded  by  the  statement  of  Moore, l^  that  in  a  colloidal 
solution  of  ions  (e.g.,   serum),  every  ion  exerts  its   full 
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osmotic  effect,  notwithstanding  its  adsorption  by  the  pro- 
teins present. 

Several  control  experiments  were  performed  to  find 
whether  clotting  had  any  effect  on  the  freezing  point. 
Thus,  the  blood  was  received  fresh  from  the  artery  into 
two  tubes  :  one  was  frozen  immediately,  the  other  was  put 
aside  for  three  or  four  hours  to  clot,  and  then  frozen.  On 
the  whole,  the  difference  in  freezing  point  was  negligible. 

Thus,  in  Expt.  I. ,  the  freezing  point  fell  0.020°  in  3  hrs. 

,,     III.,  ,,  ,,     rose  0.055°       ,, 

,,     TV.,  ,,  ,,      fell  0.003°       ,, 

v.,  .,  ,,     rose  0.089°       ,. 

These  readings  are  seen  to  be  inconstant,  and,  except 
the  last,  of  no  great  magnitude  in  comparison  with  sub- 
sequent results. 

T  conclude,  therefore,  that  no  final  error  ia  involved  in 
using  whole  blood,  and  that  although  we  cannot  regard  the 
coagulated  blood  as  a  "  homogeneous  "  solution,  still,  the 
error  seems  to  be  constant,  the  same  percentage  of  diR- 
solved  molecules  is  removed  from  the  ' '  active  ' '  portion 
by  the  "gel  "  in  each  experiment,  and  so  the  final  results 
are  comparable. 

I  have  divided  the  experiments  into  two  sets  :  the  first, 
in  which  Ringer's  solution  was  the  fluid  injected  ;  and  the 
second,  in  which  the  fluid  used  was  distilled  water. 

The  composition  of  the  Ringer's  fluid  was  : — 

Sodium  chloride  ...  ...  14  gms. 

Potassium  chloride  ...  ...  0.6  gms. 

Calcium  chloride  ...  ...  0.5  gms. 

Distilled  water  ...  ...  2000  c.c. 

Tt  gave  a  depression  of  freezing  point  of  0.482°  C. 

T.  G 
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Experiment  I. — Protocol. 

1.  Freeziag  point  of  Einger  solution     ...  =2.760°. 

distilled  water       ...  =  2.281°. 

carotid  blood          ...  =3.000°. 
,,             ,,         carotid  blood  which 

had  stood  for  3  hrs.  =  2.980°. 

IT.  Mean  F.P.  of  normal  blood  ...     =  2.990°. 

400  c.c.  Kinger  solution  perfused 
into  duodenum  for  half-an-hour. 
Specimen  taken  from  carotid. 

TTI.  Freezing  point  of  this  specimen  ...  =2.960°, 
After  this  specimen  was  taken, 
about  200  c.c.  fluid  appeared  per 
anum,  and  shortly  after  about  200 
c.c.  more  were  voided  from  the 
bladder.  One  hour  after  the  com- 
mencement of  the  first  injection, 
a  second  injection  of  400  c.c 
Ringer  was  given,  and  20  minutes 
later  a  specimen  was  taken  from 
the  carotid  artery. 

JV.  Freezing  point  of  this  specimen         ...     =2.750°. 

Thus  :  F.P.  of  blood  before  perfusion        ...     =  2.990°. 

after  400  c.c.  perfused     =  2.960°. 

,,       after  800  c.c.  perfused     =2.750°. 

,,  ,,       Ringer  solution         ...     =  2.760°. 

From  the  above  results  it  will  be  seen  that  the  freezing 
point  of  the  blood  after  prolonged  infusion  of  Ringer  solu- 
tion tends  to  become,  and  eventually  becomes,  identical 
with  that  of  the  Ringer  solution — i.e.,  that  an  actual 
dilution  of  the   blood  with  Ringer  sohition  takes   place, 
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But  it  would  appear  that  the  percentage  of  dissolved 
osmotically  active  substances,  electrolytes,  &c.,  was,  con- 
trary to  Haldane  and  Priestley's  results,  quoted  above, 
diminished.  The  latter  observers  found  that  the  electrical 
conductivity  of  the  serum,  and  hence  the  percentage  of 
dissolved  electrolytes,  was  increased  after  the  ingestion  of 
an  isotonic  saline  fluid.  The  results  of  Experiment  I. 
would  seem  to  indicate  that  the  saline  solution  was 
absorbed  en  bloc,  and  reduced  the  molecular  concentration 
of  the  blood  to  its  own,  by  simple  dilution,  the  percentage 
of  dissolved  substances,  of  course,  falling,  hence  the  rise 
in  the  freezing  point.  Were  the  two  fluids,  blood  and 
Ringer,  perfectly  isotonic,  I  should  expect  no  change  in 
the  freezing  point. 

In  connection  with  the  effect  of  an  isotonic  solution  on 
the  molecular  concentration  of  electrolytes  in  the  blood,  1 
would  like  to  explain  what  I  consider  to  be  the  logical 
position.  Tf  the  saline  fluid  is  absorbed  unchanged  from 
the  gut,  as  it  probably  is,  provided  there  be  no  selective 
excretion  by  the  kidney  of  the  salts  contained  in  it,  there 
ought,  caeteris  paribus,  to  be  no  change  in  the  freezing 
point  of  the  blood — just  as  it  makes  no  change  in  the 
osmotic  pressure  of  a  flask  of  brine  if  one  adds  another 
flask  of  the  same  brine  to  it. 

Now,  Barcroft  and  Straub  6  have  shown  that  the  urine 
secreted  in  a  Ringer  diuresis  is  practically  pure  Ringer 
fluid,  or,  at  any  rate,  has  practically  the  same  osmotic 
pressure  as  the  plasma,  and  presumably  the  Ringer  solu- 
tion. If,  therefore,  you  introduce  Ringer  fluid  by  the 
intestine  and  simultaneously  withdraw  it  by  the  kidney, 
the  change  in  the  molecular  concentration  of  the  plasma 
is  nil,  and  this  is  the  result  the  present  experiments  show, 
though  the  correspondence  would  be  much  closer  if  the 
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Ringer  fluid  were  perfectly  isotonic.  Of  course,  there  is 
an  actual  dilution  of  the  blood  as  to  the  number  of  cor- 
puscles per  cubic  millimetre,  as  Haldane  showed  to  be  the 
case  with  the  Haemoglobinometer,  but  the  molecular  con- 
centration, and  hence  the  electrical  conductivity,  should 
remain  the  same.  Hence  I  am  at  a  loss  to  explain  the 
increased  conductivity  obtained  by  Priestley,  w^ithout 
assuming  that  the  kidney  excretes  the  salts  and  water  at 
different  rates,  which  Barcroft  has  shown  not  to  be  the 
case  in  a  Ringer  diuresis. 

Further,  according  to  Cushny's  "^  view  of  the  diuresis 
produced  by  Ringer  solution,  the  glomerular  filtrate  is  in 
this  case  reabsorbed  by  the  convoluted  tubules,  almost,  if 
not  entirely,  and  hence  the  excretion  of  the  salts  contained 
in  it  is  delayed.  If,  therefore.  Ringer  solution  is  absorbed 
from  the  intestine  into  the  blood,  and  returned  to  the 
blood  by  the  kidney,  the  molecular  concentration  of  the 
blood  should  not  be  altered. 

Scott ,8  however,  has  shown  that  the  inorganic  and 
organic  nitrogen  content  of  the  plasma  is  increased  by 
mere  dilution  of  blood  with  Ringer  fluid  outside  the  body, 
and  this  may  possibly  account  for  any  observed  rise  of 
conductivity. 

EXPEEIMENT    II. — Protocol. 

1.  Freezing  point  of  Ringer  solution      ...     =2.755°. 
normal  blood  ...     -2.890°. 

At  11.30  a.m.  400  c.c.  Ringer  perfused. 
At  11.51  a.m.       ,,  ,,  ,, 

At  12.25  p.m. 
At    1.15  p.m.       „ 

i.e.,  1600  c.c.  in  If  hours. 

At  1.40  p.m.  specimen  taken  from  carotid. 
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II.  Freezing  point  of  this  specimen  ..-.  =  2.960°. 
About  100  c.c.  of  fluid  escaped  per 
anum.  The  blood  after  the  death 
of  the  animal  was  very  watery. 
On  cutting  a  branch  of  the  superior 
mesenteric  artery,  free  bleeding 
occurred  ;  two  hours  post-7nortein. 

Thus  :  F. P.  Ringer  solution        ...  ...  =2.755°. 

,,      blood  =  2.890°. 

,,       after  perfusion  ...  =  2.960°. 

i.e.,  theF.P.  fell  0.070°. 

This  change  is  small  compared  with  the  differences 
between  any  two  specimens  of  normal  carotid  blood,  as 
given  above,  and  therefore  within  the  limit  of  experimental 
error,  and  the  effect  of  the  saline  fluid  may  be  considered 
to  have  been  negligible.  Were  the  two  fluids  of  identical 
osmotic  pressures,  the  change  in  the  freezing  point  would 
have  been  nil.  The  fact  that  the  blood  remained  watery 
for  two  hours  after  death  suggests  that,  while  no  change 
occurred  in  the  molecular  concentration,  still,  actual  dilu- 
tion with  Ringer  fluid  had  occurred,  and  to  some  consider- 
able extent. 

Experiment    III. — Protocol. 
Freezing  point  of  carotid  blood — 

(a)  Fresh  =  5.445°. 

(h)  Stood  3  hours      ...  ...     -  5.390°. 

I.  Mean  F.P.  of  carotid  blood  ...     -  5.417°. 

400  c.c.  Ringer  perfused  in  15 
minutes,  and  specimen  taken  from 
carotid  15  minutes  after. 
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II.  Freezing  point  of  this  specimen         ...     =  5.350°. 
400    c.c.    Ringer    perfused    in    5 
minutes,  and  specimen  taken  from 
carotid  40  minutes  after. 

III.  Freezing  point  of  this  specimen  ...  =  5.385°. 
The  renal  arteries  were  then 
clamped  on  both  sides,  and  400 
c.c.  Einger  perfused.  About  30 
c.c.  fluid  escaped  per  anum.  In 
1^-  hours  after  clamping  the  renal 
arteries,  another  specimen  was 
taken  from  the  carotid  artery. 

IV.  Freezing  point  of  this  specimen       ...     =  5.420°. 

Ten  minutes  later  a  specimen  was 

taken  from  the  portal  vein 

V.  Freezing  point  of  this  specimen       ...     =-  5.430°. 

VI.  Freezing  point  of  the  Ringer  fluid     ...     =  5.372°. 

VII.  Freezing    point    of    blood    and    equal 

volume  of  Ringer  ...  ...     =  5.390°. 

In  this,  as  m  the  other  experiments,  a  great  deal  of 
peritoneal  fluid  was  formed. 

In  considering  the  results  of  this  experiment,  the  first 
point  that  strikes  one  is  the  almost  monotonous  similarity 
of  the  results.  The  freezing  point  throughout  the  series  of 
determinations  is  now  slightly  above,  now  slightly  below 
the  mean  observed  freezing  point  of  normal  blood.  The 
maximum  difference  between  the  two  is  0.067°,  while  the 
difference  observed  between  two  normal  specimens  is 
0.055°.  On  the  whole,  therefore,  we  may  conclude  that 
the  addition  of  Ringer  fluid  produced  no  alteration  in  the 
freezing  point  of  the  blood. 
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It  is  especially  interesting  that  the  portal  blood  showed 
no  change  of  freezing  point,  since  it  may  be  considered  to 
be  a  truer  index  of  the  process  of  absorption  than  the 
systemic  stream,  exposed,  as  the  latter  is,  to  all  the 
chemical  and  physical  vicissitudes  of  the  tissues. 

Finally,  it  will  be  seen  that  a  mixture  of  equal  parts  of 
blood  and  Einger  solution  has  a  freezing  point  practically 
identical  with  either. 

From  the  results  obtained  in  these  three  experiments, 
I  am  inclined  to  think  that  if  a  saline  fluid,  isotonic  with 
the  blood,  be  ingested,  the  freezing  point  of  the  blood  will 
not  undergo  any  alteration.  The  slight  and  inconstant 
variations  I  have  observed  are  partly  within  the  limits  of 
experimental  error  and  partly  due  to  the  Einger  solution 
not  being  exactly  isotonic  with  the  blood.  To  get  a  solu- 
tion exactly  isotonic  is  naturally  a  matter  of  some  diffi- 
culty, seeing  that  the  molecular  concentration  of  the  blood 
differs  appreciably  in  different  animals,  and  in  the  same 
animal  at  different  times.  Hiller  and  Mosenthal  9  state 
that  variations  of  water  concentration  of  the  blood, 
amounting  to  1  per  cent.,  may  occur  suddenly  and  spon- 
taneously in  the  course  of  a  few  minutes. 

In  the  second  series  of  experiments,  the  same  procedure 
was  adopted,  but  distilled  water  was  used  instead  of  Einger 

fluid. 

Experiment   IV. — Protocol. 

Freezing  point  of  carotid  blood — 

(a)  Taken  immediately  ...  =  5.467^. 

(b)  After  standing  3  hours          ...  -  5.470^. 
I.  Mean  freezing  point  of  carotid  blood  ...  =  5.468^. 

400  c.c.  distilled  water  perfused  in 
10  minutes,  and  specimen  taken 
from  carotid  20  minutes  after. 
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II.  Freezing  point  of  this  specimen  ...  =5.375°. 
Fifteen  minutes  later  the  renal  ar- 
teries were  ligatm-ed  on  both  sides  ; 
400  c.c.  distilled  water  perfused, 
and  50  minutes  later  a  specimen 
was  taken  from  the  carotid  artery. 
III.  Freezing  point  of  this  specimen  ...  =5.410°. 
IV.  Freezing  point  of  portal  blood  +  equal 

volume  of  distilled  water  ...      =  5.070°. 

V.  Freezing  point  of  ]:x)rtal  blood  at  end 

of  experiment  ...  .••      =   5.400° 

Thus,  the  freezing  point  rose  0.058°  after  addition  of 
800  c.c.  of  distilled  water  to  the  intestinal  contents. 
Clamping  the  renal  arteries  seemed  to  have  no  appreciable 
effect,  as  the  fluid  was  probably  excreted,  at  first,  at  any 
rate,  into  the  cellular  tissue,  and  especially  into  the  peri- 
toneal cavity,  into  which  a  great  deal  of  fluid  was  exuded 
during  this,  as  in  all  the  other  experiments.  The  rise  in 
freezing  point  was  about  two-sevenths  of  that  obtained  by 
mixing  equal  parts  of  blood  and  distilled  water. 

Experiment    V. — Protocol. 
Freezing  point  of  carotid  blood — 

(a)  Taken  immediately  ...     =  5.461°. 

ib)  After  standing  3  hours  ...     --   5.45 

I.  Mean  freezing  point  of  normal  blood  ...     =  5.455°. 
400  c.c.   distilled  water   perfused, 
and   a   specimen  from  carotid  in 
half-an-hour  (12.30  p.m.) 
II.  Freezing  point  of  this  specimen         ...     =5.383°. 
400  c.c.  distilled   water  perfused, 
and  a  specimen  from   the  carotid 
40  minutes  after  (1.10  p.m.). 
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[II.  Freezing  point  of  this  specimen  ...  =  5.340°. 
Eenal  arteries  clamped  at  1.15 
p.m.,  and  more  water  perfused. 
As  intestines  were  full  of  water, 
after  about  30  c.c.  had  been  per- 
fused, a  similar  amount  appeared 
per  anum.  A  specimen  was  taken 
from  carotid  at  1.45  p.m. 

IV.  Freezing  point  of  this  specimen        ...      —  5.335°. 

In  this  experiment  the  freezing  point  showed  a  gradual 
and  unbroken  rise,  amounting  to  0.120°  C. 

ExPEEiMEXT  YI.— Protocol. 
(Experiment  started  at  10.45  a.m.) 

I.  Specimen     from     carotid     at     10.55. 

Freezing  point  ...  ...     =  6.080°. 

400  c.c  distilled  water  infused  in 
5  minutes  at  11.5  a.m. 

II.  Specimen  from  carotid  at    11.25   a.m. 

Freezing  point  ...  ...     =  5.030°. 

400  c.c.  distilled  water  infused  in 
10  minutes  at  11,30  a.m. 

III.  Specimen  from  carotid  at  11.50   a.m. 

Freezing  point  ...  ...     =  6,015°. 

IV,  Specimen  from  carotid  at  12.10  pm. 

Freezing  point  ...  ...     =  6,040°. 

Maximum  rise  =  0.065°, 

The  dog  died  rather  rapidly  at  12.8  p.m,,  and  the  last 
specimen  had  to  be  got  by  massage  of  the  heart,  and  so 
conditions  were  scarcely  normal. 
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Experiment  VII. — Protocol. 

(Experiment  started  at  11.20  a.m.     The  water  was 
delivered  at  40°  C.) 

T.  Specimen  from  carotid  at  11.35  a.m. 

Freezing  point  ...  ...      =  6.099°. 

400  c.c.  distilled  water  at  11.42 
a.m.  in  8  minutes. 

II.   Specimen   from  carotid  at   12. 2  p.m. 

Freezing  point  ...  ...     =  6.059°. 

400  c.c.  distilled  water  at  12.3  p.m. 
in  6  minutes. 

III.  Specimen  from  carotid  at  12.15  p.m. 

Freezing  point  ...  ...     =  6.053°. 

IV.  Specimen  from  carotid  at  12.30  p.m. 

Freezing  point  ...  ...     ^   6.051°. 

400  c.c.  distilled  water  at  12.37  a.m. 
in  17  minutes. 

V.   Specimen  from  carotid  at  1.10    p.m. 

Freezing  point  ...  ...     =  6.055°. 

At  1.15  double  nephrectomy  was 
performed,  the  vessels  being 
secured  in  Spencer  Wells  forceps. 
The  animal  survived  for  15  min- 
utes, when  a  specimen  was  ob- 
tained  (partly  by  heart  massage). 

VI.   Specimen  from  carotid  at   1.30   p.m. 

Freezing  point  ...  ...     =  6.071°. 

Maximum  rise  in  F.P.  =  0.048°. 
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Experiment  VIII. — Protocol. 
(Experiment  started  at  11.-25  a.m.) 

I.  Specimen  from  cartoid  at  11.10  a.m. 

Freezing  point  ...  ...     ==   6.828°. 

700  c.c.  water  perfused  from  11.45 
a.m.  to  11.55  a.m. 

II.  Specimen  from  carotid  at  12.25  p.m. 

Freezing  point  ...  ...      -^  6.780°. 

800  c.c.  water  perfused  from  1-2.30 
to  12.55  p.m.  ;  about  200  c.c.  ap- 
peared per  anum. 

III.   Specimen  from  carotid    at   1.15  p.m. 

Freezing  point  ...  ...     ^  6.730°. 

Maximum  rise  =  0.098°. 

(It  will  be  noted  that  the  maximum  rise  is  got  when  the 
administration  of  fluid  is  so  great  as  to  cause  its  escape 
per  anum,  a  condition  which  would  favour  diffusion  of  salts 
from  the  blood-stream  to  the  gut,  by  keeping  the  osmotic 
pressure  of  the  gut  contents  at  a  low  level.  See  Experi- 
ments V.  and  VIII.) 

In  each  case  the  freezing  point  of  the  blood  after  ad- 
ministration of  water  by  the  intestine  rose  somewhat.  The 
amount  of  the  rise  varied,  but,  at  any  rate,  it  never  fell, 
and  was  to  that  extent  constant.  Since,  however,  the 
small  rise  might,  in  view  of  the  results  obtained  in  the 
series  of  experiments  with  Ringer  fluid,  lie  within  the 
limits  of  experimental  error,  a  set  of  control  experiments 
was  undertaken  to  find  what  the  magnitude  of  that  error 
might  be.  The  surgical  procedures  were  as  before,  but 
after  the  cervical  and  abdominal  incisions  had  been  made, 
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and  the  cannula  and  perfusion  needle  respectively  tied  in, 
the  animal  was  simply  anaesthetised  for  an  hour  or  so,  no 
water  being  perfused.  Specimens  were  taken  at  the 
beginning  and  end  of  this  time,  and  in  e^ch  of  the  experi- 
ments (three  in  all)  the  freezing  point  fell  slightly. 

What  the  cause  of  this  may  be  one  can  only  conjecture. 
It  may  indicate  a  concentration  of  the  blood,  due  to  the 
evaporation  from  the  wounds,  or  to  the  loss  of  liquid  in 
the  large  amount  of  peritoneal  fluid  and  tracheal  secretion 
observed  in  the  experiments.  The  latter  is  probably  the 
effect  of  the  ana?sthetic  (ether).  However,  the  point 
remains  that  in  each  experiment  the  freezing  point  fell, 
while  when  water  was  perfused  it  always  rose,  and  the 
inference  is  that  the  rise  of  freezing  point  after  perfusing 
water  is  a  valid  experimental  result,  which  is  even  masked 
by  the  tendency  to  fall  if  no  water  be  introduced. 

Experiment    IX. — Procotol. 
(Experiment  started  at  11.30  a.m.) 

I.  Specimen  from  carotid  at  11.45  a.m. 

Freezing  point  ...  ...     =  6.083°. 

II.  Specimen  from  carotid  at  12. 45  p.m. 

Freezing  point  ...  ...     =  6.102°. 

300  c.c.   water  perfused  at   12.50 
p.m.  in  4  minutes. 

III.   Specimen   from    carotid   at   1.0   p.m. 

Freezing  point  ...  ...     ^   6.079°. 

IV.  Specimen  from  carotid   at  1.10  p.m. 

Freezing  point  ...  ...     =   6.089°. 

The  freezing  point  before  perfusion  fell  0.019°.      Sub- 
sequent perfusion  had  no  definite  result. 
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Experiment    X. — Protocol. 
(Experiment  started  at  12.15  p.m.) 

I.  Specimen  from  carotid  at  12.30  p.m. 

Freezing  point  ...  ...     ^  6.145°. 

II.  Specimen  from  carotid   at  1.30  p.m. 

Freezing  j^oint  ...  ...     =  6.182°. 

300  c.c.  water  perfused  in  2  minutes. 

III.  Specimen  from  carotid  5  minutes  after 

perfusion.     Freezing  point         ...     ^   6.182°. 

IV.   Specimen    from    carotid    13   minutes 

after  perfusion.     Freezing  point...     =   6.196°. 

Total  drop  =  0.051°.     There  was  evidently  no  time  for 
the  water  to  produce  an  appreciable  rise. 

Experiment    XI. — Protocol. 

(Experiment  started  at  12.20  a.m.) 

Two  specimens  from  carotid  at  11.35  a.m. 
and  11.37  a.m.     Freezing  points       ...     -  6.825°,  6.850°. 

I.  Mean  freezing  point  of  normal  blood  ...     =  6.837°. 

II.  Specimen  from  carotid  at  12.35  p.m. 

Freezing  point  ...  ...     -  6.880°. 

III.  Specimen  from  carotid  at   1.30   p.m. 

Freezing  point  ...  ...      -  6.893°. 

Difference  between  two  readings  of 

normal  blood  ...  ...  ...     =  0.025°. 

Difference  between  mean  of  normal 
blood  and  blood  at  end  of  experi- 
ment   =  0.056°, 
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Thus,  in  three  contiol  experiments  the  F.P,  fell — 
(a)  0.019. o 
(6i  0.05P. 

(r)    0.();j(P. 

Discussion  of  Results. — The  work  which  has  heen 
detailed  above  was  undertaken  in  a  tentative  manner,  to 
test  the  soundness  of  the  freezing  point  method  in  thQ 
determination  of  variations  in  the  concentration  of  the 
hlood.  The  numl')er  of  experiments  reported  is  small,  and 
the  research  is  still  in  progress,  but  from  the  figures  given 
the  method  appears  to  be  one  which  gives  valid  results. 

For  sufficient  reasons  I  was  unable  to  measure  the 
htemoglobin  content  of  the  blood,  and  the  concentration 
and  rate  of  secretion  of  the  urine  simultaneously  with  the 
freezing  point  of  the  blood.  Such  data  would  have  been 
vahiable. 

As  far  as  the  results  go,  they  seem  to  me  to  agree  with 
the  findings  of  Haldane  and  Priestley  in  the  case  of  dis- 
tilled water,  and  to  disagree  with  them  in  that  of  Ringer 
solution. 

Tn  the  experiments  with  distilled  water  Haldane  and 
Priestley  found  a  continuous  diminution  of  electrical  con- 
ductivity, taken  by  them  as  indicating  an  increase  in  the 
water  content  of  the  blood,  relative  to  the  dissolved  salts, 
as  the  result  of  drinking  large  quantities  of  distilled  water, 
and  due  probably  to  the  diffusion  of  salts  from  the  blood  to 
the  water  in  the  intestine.  The  present  work  shows  a 
small  but  distinct  rise  in  the  freezing  point  of  the  blood 
after  the  introduction  of  distilled  water  into  the  small 
intestine,  which  likewise  indicates  a  lowered  molecular 
concentration,  or,  which  is  the  same  thing,  a  rise  in  the 
relative  water-content. 
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With  isotonic  saline  solutions  the  case  is  not  so  simple. 
Haldane  and  Priestley  found  that  such  solutions  when 
ingested  caused  a  rise  in  the  electrical  conductivity  of  the 
serum,  indicating  a  rise  in  the  molecular  concentration. 
The  present  work  seems  to  indicate  that  the  saline  solution 
is  absorbed  and  excreted  entire,  without  change,  and  that 
if  a  perfectly  isotonic  solution  were  used  there  would  be 
no  change  in  the  molecular  concentration  of  the  blood. 
We  have  seen  that  this  agrees  with  theoretic  considerations 
and  with  other  work  on  diuresis. 

It  is  rather  curious  that  the  rise  in  freezing  point  with 
distilled  water  should  be  so  small  compared  with  the  huge 
quantity  introduced.  What  probably  happens  is  that 
there  is  first  a  passage  of  salts  from  the  blood  to  the  intes- 
tinal fluid,  and  that  the  ingested  water  is  then  absorbed 
as  a  dilute  saline  fluid,  lowering  the  molecular  concentra- 
tion of  the  blood.  This  dilute  saline  solution  reaches  the 
kidney,  and  is  filtered  off  at  the  glomerulus,  as,  according 
to  Cushny,iO  a  fluid  more  dilute  than  "  optimal  fluid." 
It  must  also  be  remembered  that  a  change  of  0.01°  C.  in 
F.P.  is  equivalent  to  100  mms.  Hg  Osmotic  Pressure. 

In  the  tubules  of  the  kidney  optimal  fluid — i.e.,  that 
fluid  which  is  of  the  most  advantageous  concentration  foi; 
the  tissues,  and  is  isotonic  with  them — is  reabsorbed,  and 
the  excess  water  passes  into  the  ureters.  In  fine,  the 
blood  becomes  slightly  diluted,  and  the  kidney  keeps  the 
dilution  from  increasing  beyond  a  certain  amount.  This 
explains  why  the  rise  in  freezing  point  is  never  great,  and 
does  not  become  progressively  greater  in  spite  of  the  large 
amount  of  water  used. 

It  is  interesting  to  note  that  there  is  practically  no 
difference  between  the  freezing  points  of  the  portal  and 
systemic  blood  in  the  experiments   in  which  tbey    were 
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compared,  and  that  the  freezing  point  was  not  affected  by 
such  a.  severe  procedure  as  double  nephrectomy,  or  clamp- 
inpf  the  renal  arteries — probably  due  to  the  short  time  that 
elapsed  before  taking  the  specimens  of  blood. 

Conclusions. — 1.  The  freezing-point  method  of  deter- 
mining changes  in  the  concentration  of  the  blood  gives 
valid  results. 

2.  On  ingestion  of  Einger  fluid  the  freezing  point  of  the 
blood  tends  to  approach  that  of  the  fluid,  and  would  pro- 
bably not  change  were  the  two  fluids  exactly  isotonic. 

3.  On  ingestion  of  distilled  water  the  freezing  point  of 
the  blood  rises  slightly,  but  distinctly,  the  rise  being 
masked  in  extent  by  the  tendency  of  the  freezing  point  to 
fall,  apart  from  the  ingestion  of  water,  on  account  of  con- 
centration of  the  blood  by  serous  and  bronchial  exudate, 
evaporation  from  wounds,  S;c. 

4.  These  results  are  taken  to  indicate  that  the  molecular 
concentration  of  the  blood  is  unchanged  by  the  ingestion 
of  isotonic  fluids,  and  lessened  by  the  ingestion  of  distilled 
water  ;  or,  what  is  the  same  thing,  that  the  relative  water- 
content  is  unchanged  in  the  first  case  and  increased  in  the 
second.  
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HALF  A  CENTUEY  OF  MORTALITY  IX  IRFLAND. 

By  sir  WILLIAM  J.  THOMPSON,  M.D.,  Univ.  Duel.  ; 
LR.C.P.l.; 

Registrar- General  for  Ireland. 

[Read  in  the  Section  of  State  Medicine.  January  4,  1918.] 

The  subjects  that  may  be  discu.ssed  under  "  State 
Medicine  "  are  many  and  varied,  and  I  think  one  cannot 
go  far  wrong  in  making  the  statement  that  Preventive 
Medicine  will  in  future  play  a  much  more  important  part 
in  this  domain  of  Medicine  than  in  the  past.  When  the 
Medical  History  of  the  present  cruel  war  comes  to  be 
written,  members  of  the  profession,  as  well  as  the  com- 
munity at  large,  will  be  amazed  at  what  has  been  done 
by  "  preventive  "'  work.  This  Section  has  a  great  field 
before  it,  and  it  is  the  earnest  hope  and  wish  of  the  Council 
that  advantage  will  be  taken  of  its  meetings,  and  that 
important  and  practical  subjects  will  be  freely  brought 
forward  and  di.scussed. 

In  seeking  a  subject  for  the  opening  meeting  of  this 
Section  of  the  Royal  Academy  of  Medicine,  it  occurred  to 
me  that  a  review  for  a  lengthy  period  of  Irish  mortality 
might  he  of  interest ;  and  as  the  General  Register  Office 
was  opened  on  the  1st  January,  1864,  for  the  registration 
of  births  and  deaths,  I  have  the  unique  opportunity  of 
going  back  half-a-century.  In  passing,  I  might  mention 
that  registration  was  psiablished  in  Scotland  in  1855,  and 
in  England  in  1837,  so  that  Ireland  in  this  respect  is 
T.  H 
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behind  the  latter  by  27  years  and  the  former  by  9  years. 
Let  me  say  frankly  that  I  deshe  to  make  an  apology  for 
bringing  forward  a  subject  which  may  he  looked  upon  as 
a  mass  of  figures,  and  hence  tiresome  and  uninteresting  : 
but  I  am  hoping  this  may  not  turn  out  to  be  the  case. 
as  I  have  avoided  the  recital  of  figures  as  far  as  possible. 
The  tables  which  follow  will  be  found  to  contain  the  inr 
formation  for  the  fifty  years  in  a  condensed  and,  I  hope, 
convenient  form. 

A  full  and  comprehensive  review  could  not  be  made  in 
a  short  paper  like  this,  and  so  it  has  been  necessary  to 
confine  my  remarks  to  (1)  all  causes,  and  (2)  some  of  the 
leading  diseases.  Again,  giving  figures  for  Ireland  alone 
would  not  give  us  a  clear  idea  of  the  subject,  and  so  in  the 
tables  prepared,  comparison  is  made  between  the  figures 
for  Ireland  and  those  for  England  and  \Yales  and  Scot- 
land. Also,  instead  of  yearly  variations,  quinquennial 
periods  have  been  dealt  with,  thus  diminishing  the  lines 
used  from  50  to  10,  and  I  am  hopeful  this  will  meet  with 
your  approval.  In  addition,  I  have  taken  the  year  1860 
as  the  first  year,  so  that  the  fifty  years  under  review  com- 
prise a  date  two  years  after  the  coming  into  operation  of 
the  Irish  Act,  and  bring  us  up  to  a  date  about  two  years 
ago.  As  the  Registration  lict  may  be  regarded  as  being 
well  in  operation  in  1866,  the  first  quinquennial  period, 
1866-70,  might  reasonably  be  supposed  to  contain  com- 
paratively few  leakages  in  registration.  IMoreover,  this 
arrangement  into  quinquennial  periods  from  1871  to  1910 
coincides  as  nearly  as  possible  with  the  intercensal  years 
between  1871  and  1911. 

The  mortality  from  all  causes  in  Ireland  during  the  half 
century  under  review  is  based  on  no  less  than  4,272,814 
entries  in  the  Register  of  Deaths — a  period  and  a  number 
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which,   1   am   sure,  you  will   regard  as  sufficient!}'  com- 
]irehensive. 

In  Table  I.  the  facts  with  reference  to  all  deaths  are  set 
forth;  in  Table  II.,  the  mortality  from  the  "principal 
epidemic  diseases  "  (the  causes  of  deaths,  on  the  com- 
parative absence  or  presence  of  which  the  value  of  public 
health  work  is  commonly  based) ;  in  Tables  III.  to  XT., 
the  principal  epidemic  diseases,  taken  separately,  are 
shown  ;  in  Tables  XII.  to  XIV.,  respectively,  the  mortality 
from  influenza,  tuberculosis  and  cancer  ;  while  Tahles  XV. 
and  XVI.  show  the  child-bearing  and  infantile  mortality. 

^rORT.ALTTY    FROM   ALL    CAUSES.       " 


Tahle  I.^ — Shojoing  by  Quinquenni(tl  Periods  the  Mortality  from  All  Causes 
per  100,000  of  the  Population  in  Ireland,  as  compared  viih  Enyland  and 
Wales  and  Scotland,  during  the  Fifty  Years  1866-1913. 


QUINQFENNIAL 

Average  Annual  Mortaijty  from  All  Cacses 

Periops 

England 

Ireland 

and 

Scotland 

^ 

W«los 

1866-1870 

1,644 

2,242 

2,197 

1871    187.5 

1,774 

2,196 

2,265 

1876-1880 

1,875 

2,079 

2,062 

I  SHI -188.5 

1,798 

1,940 

1,958 

1886-1890 

1,790 

1,889 

1,884 

1891-189.) 

1,850 

1,872 

1,901 

,    1896-1900 

1,814 

1,769 

1,795 

1901-190.5 

1,759 

1 ,604 

1,705 

1906-1910 

1,725 

1 ,470 

1,614 

1911-1915 

1,678 

1,427 

1,.567 

Mortality  from  All  Cauficft. — From  this  table  it  would 
appear  that  the  drain  on  the  population  of  Ireland,  repre- 
B.ented  by.a  mortality  of  1,644  per  100,000  in  the  first- 
period,  rose,  with  a  few  slight  variations,  to  1,850  in  the. 


IIB  Half  a  Ce^itunj  of  Mortality  in  Iretaud. 

quinquennium,  1891-5,  but  fell  continuously  from  this 
point  to  1,678  in  the  last  five-yearly  period,  the  latter 
mortality  showinf^  an  increase  of  2.1  per  cent,  as  com- 
pared with  the  average  for  the  fii'st  five  years. 

A  very  different  state  of  affairs  would  appear  to  prevail 
as  regards  the  mortality  in  England  and  Wales,  and  in 
Bcotlaud.  In  the  former  country,  the  figures  show  a 
constant  decline  from  2,212  per  100,000  in  the  first  period 
to  1,427,  in  the  last,  a  fall  in  the  mortality  equivalent  to 
36,4  per  cent.,  and  in  the  latter  the  rate  declined  almost 
continuously  from  2,197  in  1866-1870,  to  1,567  in  1911- 
1915,  or  28.7  per  cent. 

It  will  also  be  observed  that  during  the  first  six  periods 
covered  by  the  tal/le,  the  mortality  from  all  causes  for 
Ireland  was  less,  and  in  the  earlier  periods  considerably 
less  than  that  for  each  of  the  sister  countries. 

During  the  years  1866-70,  the  rate  for  Ireland  was  26.7 
per  cent,  less  than  that  for  England  and  ^Yales,  and  25.2 
per  cent,  under  the  rate  for  Scotland. 

Assuming  that  there  was  no  material  difference  in  the 
age  and  sex  constitution  of  the  population  of  the  three 
countries  at  this  period,  it  is  suggested  that  the  emigration 
from  Ireland  did  not  then  materially  affect  the  rates  of 
mortality,  as  it  is  certain  that  in  the  earlier  years  of  emi- 
gration whole  families  left  the  country  together. 

The  probability  is  that  the  age  and  sex  constitution  of 
the  residue  of  the  population  in  those  earlier  years  was 
not  changed  materially,  hence  the  mortality  among  those 
who  left  the  country  might  not  be  supposed  to  differ  widely 
from  the  mortality  among  those  who  remained  at  home. 

Soon,  however,  the  American  Immigration  Laws,  n-hile 
making  no  objection  to  quantity,  took  the  quality  i\  the 
emigrants    into    consideration.      Only    the    sound    and 
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healthy  were  allowed  to  land,  with  the  result  that  Ireland 
lost  its  strongest  and  hest,  and  contained,  and  still  con- 
tains, more  than  its  due  proportion  of  the  sick  and  intirm. 
Of  the  emigrants  from  Ireland  during  the  fifty  years — viz.. 
2,6-29,748 — a  high  proportion  consisted  of  persons  between 
15  and  35  years  of  age,  whom  we  might  describe  as  the 
flower  of  the  population  of  rural  Ireland,  forming  in  recent 
years  more  than  85  per  cent,  of  the  total  emigrants. 

Furthermore,  a  feature  of  the  Irish  emigration  was  the 
very  large  proportion  of  the  emigrants  who  were  females— 
47  per  cent,  in  the  fiftv  years.  As  far  as  I  can  gather,  the 
emigrant.s  from  other  countries  included  only  a  small  pro- 
portion of  females. 

The  extent  of  the  emigration  of  females  from  Ireland  is 
another  factor  tending  to  increase  the  recorded  death-rate, 
as  the  mortality  among  females  is  appreciably  less  than 
that  among  the  male  population. 

It  may  be  here  observed  that  from  the  1st  of  May,  1851 
(the  date  at  which  the  collection  of  the  returns  commenced) 
to  31st  December,  1915,  no  less  than  4,309,300  (2,241,316 
males  and  2,067,984  females)  natives  of  Ireland  emigrated. 

Some  of  the  results  of  the  extensive  emigration  from 
Ireland  may  be  seen  in  Table  I.,  which  shows  that  while 
the  Irish  death-rate  has  mounted  up  to  1,850  per  100,000 
in  the  sixth  quinquennium  (the  latter  being  the  highest 
average  rate,  with  the  exception  of  1,875,  in  the  third 
period),  those  for  England  and  Wales  and  Scotland  have 
literally  "tumbled  down." 

Ireland  would  appear  to  be  following  the  lines  of  the 
other  countries  from  the  sixth  quinquennium;  the  rate 
falling  steadily  from  1.850  in  that  period  to  1.678  for  the 
last  five  vears. 
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PEINCIPAL  EPIDEMIC  DISEASES. 


Table  II. — Shotciuff  by  Quinqitenniul  Periods  the  Mortality  from  the 
"  Principal  Epidemic  Diseases  "  jht  100,000  of  (he  Population  in  Ireland, 
as  compared  yilh  England  and  ir«7cs  and  Scotland,  duriny  the  Fifty 
Years  1866-1915. 


AvEitAGE  Annual  Moktalitv  fi 

;0M  FiiiNCirAL 

QlTINQVESMAI. 

Epidemic  Diseases 

Periods 

Eiiglaad 

Irclaml 

and 
Wales 

Scotland 

1866-1870 

272 

440 

478 

1871-1875 

274 

394 

473 

1876-1880 

239 

334 

335 

1881-1885 

189 

278 

285 

1886-1890 

164 

251 

261 

1891-1895 

144 

242 

262 

1896-1900 

149 

269 

240 

1901-1905 

120 

203 

193 

1906-1910 

106 

155 

167             j 

1911-1915 

112 

151 

163            i 

"  Principal  Epidemic  Diseases." — This  group  of  causes 
iucludee  enteric  fever,  typhus,  small-pox,  measles,  scarlet 
fever,  whoopiug-cough,  diphtheria  and  "' croup,"  and 
"  diarrhoeal  diseases."  It  differs,  however,  in  a  few  cases 
from  the  list  of  causes  forming  the  group  of  principal 
epidemic  diseases,  as  dealt  with  in  my  Reports.  Therein, 
for  instance,  deaths  from  "  croup  "  are  not  included  with 
diphtheria,  nor  are  deaths  from  enteritis  of  persons  aged 
two  years  and  upwards  with  diarrhoeal  diseases.  These 
have  been  added  for  the  jjurposes  of  this  paper  in  order  to 
afford  a  more  accurate  comparison  with  the  figures  for  the 
earlier  years. 

An  examination  of  the  table  shows  the  effects  on 
a  community  largely  rural  and  communities  largely  urban- 
ised.    The  rate  for  Ireland  per  100,000  of  the  population 
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in  the  last  five-yearly  period  was  11"2,  being  39  less  than 
that  for  England  and  Wales  (151),  and  51  under  that  for 
Scotland  (163).  It  will  also  be  observed  that  the  rates  for 
the  three  countries  are  only  about  one-third  of  those  which 
prevailed  in  the  first  quinquennium. 

"  Fever." — Owing  to  the  fact  that  deaths  from  enteric 
fever  and  typhus  were  not  differentiated  until  the  year 
1869,  and  that  for  a  long  period  many  deaths  registered  as 
from  simple  continued  fever  (pyrexia,  origin  uncertain) 
were  in  reality  cases  of  enteric  fever,  it  has  been  deemed 
advisable  to  group  these  causes  for  comparative  purposes. 

It  may  be  noted  that  of  the  3,399  deaths  from  "  fever  " 
in  1869,  1,718,  or  51  pev  cent.,  were  returned  under  the 
heading  "  simple,  continued  fever,"  and  that  in  1915  only 
11  (or  4  per  cent.)  out  of  a  total  of  283  deaths  from 
"fever,"  were  registered  as  from  pyrexia  (origin  un- 
certain). 

FEVER. 


Table  III. — Showing  bij  Qitinqucanial  Periods  the  MoriaJi'jj  from  "Fever" 
(Enteric  Fever,  Typhus,  and  Sitnple  Continued  Fever  or  Pyrexia — orirjin 
uncertain)  per  100,000  of  the  Population  in  Ireland,  as  compared  icith 
EngJayid  and  Wales  and  Scotland,  during  the  Fifty  Years  18(56-1915. 


1 

AVEKAOE   A 

VN'UAL    M0RTALIT\ 

FROM  Fever 

E.igland 

Periods         j 

Ireland 

and 
Wales 

Scotland 

1 
1866-1870        i 

66 

85 

109 

1871-1875 

59 

60 

72 

187G-1880 

55 

38 

50 

1881-1885 

42 

27 

33 

1886-1890 

3-2 

20 

23 

1891-1895        ! 

26 

19 

21 

1896-1900        1 

26 

18 

18 

19(31-1905 

16 

12 

11 

190(3-1910 

10 

7 

/ 

1911-1915        ! 

s 

5 

o 

This  table  shows  a  very  rapid  decline  in  the  mortality 
from    "fever"    from   the  first   to  the   last   quinquennial 
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period  for  each  of  the  three  countries  : — In  Ireland, 
from  6G  per  100,000  in  the  first  to  8  in  the  last ;  in 
England  and  Wales,  from  85  to  o;  and  in  Scotland, 
which  shows  the  greatest  decrease,  from  109  to  5  per 
100,000  of  the  population.  It  is  to  be  noted  that  whereas 
Ireland  occupied  the  best  position  in  the  first  quinquennial 
])eriod,  in  the  last  she  oceu[)ied  the  most  unfavourable  one. 


ENTERIC    Il'^VER. 


Table  IV. — Skoioing  by  Quinquennial  Periods  the  Mortality  from  En\trie 
Fever  per  100,0(X)  of  the  Population  in  Ireland,  as  compared  with  England 
and  Wales  and  Scotland,  dvring  the  Forty-five  Year^i  1871-1915. 


Average  Annual  Mortality  from  Enteric  Fevei  | 

quinqueknial 
Pbriods 

, 

Ireland 

England 
and 

Scotland 

Wale.=^ 

1871-187.3 

IS 

37 

42 

1870-1880 

19 

28 

38               1 

1881-1880 

10 

22 

27               i 

1880-1800 

17 

18 

20 

1801-189.3 

18 

17 

19              1 

1800-1000 

21 

18 

17 

1901-190:. 

13 

11 

11 

1900-1910 

8 

7 

7 

1911-1015 

G 

5 

5              I 

Enteric  Fever. — It  will  be  observed  that  the  mortality 
from  enteric  fever  remained  practically  the  same  for  the 
first  five  periods,  the  lowest  of  these  rates  being  16  per 
period  1876-1880. 

The  highest  I'ate  for  any  of  the  quinqueuniums  was 
reached  in  1896-90— namely,  21  per  100,000— from  which 
point  it  declined  rapidly  to  6  in  1911-1-5.    A  steady  decline 
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characterises  the  mortality  for  England  and  Wales  and 
Scotland — from  37  to  5  per  100,000  in  the  former  country, 
and  from  42  to  5  in  the  latter. 

TYPHITS. 


Table  V. — Showing  by  Qxiinauenynal  Periods  the  Mortality  frorrt  Typhus 
per  100,000  of  the  Population  in  Ireland,  as  compared  with  Englnvd  and 
Wiihx  ami  Scotland,  during  the  Forty-five  Years  1871-1915. 


QriNQVEXMAL 

Peeiods 

Average  Annual  Moktamtv  from  Typhus 

Ireland 

England 

and 

AVales 

Scotland 

l.S71'l875 
1876-1880 
1881-1885 
1886-1890 
1891-1895 
1896-1900 
1901-1905 
,        1906-1910 
\        1911-1915 

14 
14 
14 

8 
5 
•J 
2 

1 

1 

8 
3 

2 
1 

- 
- 

23               i 

8              1 

4     .      ! 

2               i 
1               1 

i       i 

_              1 

Typhus. — This  table  shows  that  for  Ireland  there  has 
been  a  constant  decrease  in  the  mortality  from  typhus, 
which  was  14  per  100,000  in  each  of  the  first  three  periods, 
falling  steadily  to  1  per  100,000  in  the  last  period.  The 
deaths  from  typhus  in  England  and  Wales  and  Scotland, 
which  represent  rates  of  8  and  23  per  100,000,  respectively, 
in  the  first  quinquennial  period,  are  not  now  of  sufficient 
magnitude  to  yield  a  rate  of  one  in  every  100,000.  It  may 
be  stated  that  in  the  year  1871,  there  were  878  deaths 
from  typhus,  and  in  1915  only  34,  being  the  lowest 
number  ever  recorded  for  Ireland. 
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SjVULL-POX. 


Taple  VI. — Shouinj  by  Quinquennial  Periods  the  Mortality  from  Small- pcx 
per  100,000 of  the  Population  in  Ireland,  as  compared  tvith  Englandand 
Wales  and  Scotland,  during  the  Fifty  Years  1866-1915. 


Quinquennial 
Pkbiods 

Average  Annual  Mortality  from  Small-pox 

Ireland 

England 

and 

Wales 

S  Gotland 

1866-1870 
1871-1875 
1876-1880 
1881-1885 
1886-1890 
1891-1895 
1896-1900 
1901-1905 
1906-1910 
1911-1915 

1 

21 

7 

1 

1 

11 
41 

8 
8 
1 
2 
1 
3 

3 
38 

1 
3 

Small-pox. — Daring  the  fifty  years  England  and  Wales 
"u'ould  appear  to  have  been  the  greatest  sufferer  from  small- 
pox ;  the  mortality  from  which,  in  the  years  1871-75, 
reached  41  to  every  100,000  of  the  population,  as  com- 
pared with  21  for  Ireland,  and  38  for  Scotland.  The 
death-rate  for  Ireland  from  this  disease  during  the  twenty 
years,  1896-1915,  and  those  for  England  and  Wales  and 
Scotland  for  the  last  two  quinquenniums  have  reached 
vanishing  point.  There  was  no  death  from  small-pox 
recorded  for  Ireland  since  1907,  duiing  which  year  only 
one  such  death  was  registered. 


By  SiK  William  J.  Thompson. 
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MEASLES. 


Table  VII. — Showing  by  Quinquennial  Periods  the  MorlaUiy  from  Measles 
per  100,000  of  the  Population  in  Ireland,  an  compared  iciih  England  and 
Wales  and  Scotland,  during  the  Fifty  Years  1806-1915. 


Quinquennial 

Average  Annual  Mortality  from  Measles 

Periods 

England 

Ireland                      and 

Scotland 

Wales 

1806-1870 

19 

43 

38 

1871-1875 

18 

37 

39 

1876-1880 

24 

38 

33 

1881-1885 

18 

41 

36 

1886-1890 

20 

47 

41 

1891-1895 

17 

41 

51 

1896-1900 

18 

42               1              43 

1901-1905 

IG 

33                             32 

1906-1910 

14               i              29               i              35 

1911-1915 

17                             34                             33 

Measles. — In  Ireland  the  mortality  from  measles,  which 
was  19  per  100,000  in  the  period  1866-70,  fell  slightly,  to 
17,  in  the  five  years,  1911-15  ;  in  England  and  Wales  the 
fall  was  from  43  to  34,  and  in  Scotland  from  38  to  33. 
The  highest  rate  for  Ireland  (24)  occurred  during  the 
period  1876-80,  and  that  for  Scotland  (51)  in  the  period 
1891-5.  In  all  three  countries  the  mortality  from  measles 
does  not  fluctuate  to  any  considerable  extent ;  but  it  may 
be  noted  that  Ireland,  whose  rate  in  the  last  period  is  about 
half  that  for  the  other  two  countries,  occupies  much  the 
same  position  in  the  first  quinquennium. 
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SCARLET    FEVER. 


Table  V'III. — Shou-ing  by  Quinquennial  Periods  the  Morialily  from  Scarlet 
Fever  per  100,000  oj  the  ropulation  in  Ireland,  a-i  compared  tvilh  England 
and  Wales  and  Scotland,  during  the  Fifty  Yearn  1866-1915. 


QUlNQtJEKNI\L 

Average  Annual  Moetality  froj 

Scarlet  Fever 

1 

Periods 

England 

Ireland 

and 
Wales 

Scotland 

1866-1870 

55 

96 

109              ' 

1871-1875 

55 

76 

107              j 

1876-1880 

32 

68 

52              1 

1881-1885 

27 

44 

36 

1886-1890 

14 

24 

23 

1891-1895 

10 

18 

20            ! 

1896-1900 

9 

14 

18 

1901-1905 

4 

13 

9 

1906-1910 

3 

9 

9 

1911-1915 

9 

6 

13  '            1 

Scarlet  Fever. — This  table  shows  a  very  remarkable 
decrease  in  the  mortality  from  scarlet  fever.  In  the  case 
of  Ireland,  it  fell  from  55  per  100,000  in  the  first  period 
to  3  in  the  ninth,  rising  to  9  in  the  last ;  in  Scotland,  the 
rate  fell  from  109  in  the  first  to  9  each  in  the  eighth  and 
ninth  periods,  rising  to  13  in  the  tenth ;  while  in  England 
and  Wales  the  rate  fell  from  96  in  the  first  to  6  in  the  last 
period.  Thus,  the  mortality  from  scarlet  fever  shows  a 
continuous  and  rapid  decrease  for  each  of  the  three  coun- 
tries. The  lowest  point  for  Ireland  was  reached  in  the 
period  1906-10;  in  Scotland,  1901-5  and  1906-10;  while 
the  rate  for  England  and  Wales  has  fallen  without  a  break 
from  the  first  to  the  last  period. 


Bv  SiK  William  J.  TiioMPsoi;. 
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WHOOPING-COUGH. 


'I'AifLE  IX.- — Shuwiiifj  fjij  Qui/iqiiciinial  J'iriudu  the  Muiiality  from  Wkoopiny- 
coiif/Ji  per  100,000  nffke  Population  in  Ireland,  as  compared  u'ith  England 
and  ]\  ahs  and  Scotland,  durinrj  the  Fifty  Years  1866-1915. 


QnyQIENNIAL 

Average  Axxtjal  Mortality  from  Whooi  is g -cough 

England 

Pekiods 

Ireland 

and 
Wales 

Scotland 

1 866-1 87(t 

33 

o5 

66 

1871-187.5 

33 

50 

60 

1876-1880 

37 

53 

66 

1881-188.-) 

30 

46 

61 

1886-1890 

28 

44 

62 

1891-189.-) 

26 

40 

53 

1896-1900 

27 

30 

51                ( 

1901-1905 

24 

30 

50 

1906-1910 

24 

25 

40 

1011-1915 

19 

21 

41 

Whooping-cough. — The  mortality  from  whooping-cough, 
as  evidenced  by  this  table,  shows,  with  a  few  minor 
fluctuations,  a  strong  tendency  downwards.  While  Ire- 
land shows  a  reduction  in  1911-15,  as  compared  with 
1866-70,  of  14  (from  33  to  19),  or  42  per  cent.,  the  rate 
for  England  and  Wales  declined  34  (from  55  to  21),  or 
62  per  cent.  ;  and  that  for  Scotland  decreased  25  in  every 
100,000  (from  66  to  41),  equivalent  to  38  per  cent. 

DIPHTHERIA    AND    CROUP. 


Table  X.— Showing  by  Quinqufnnial  Periods  the  Mortality  from  Diphtheria 
and  Croup  per  100,000  of  the,  Pojmlation  in  Ireland,  as  compared  ivith 
England  and  Wales  and  Scotland,  during  the  Fifty  Years  1866-1915. 


Average  Annual 

Mortality  from  Diphtheria 

AXD  Croup 

QriXQCENNIAL 

Periods 

England 

Ireland 

and 

Scotland 

Wales 

I860-1S70 

30               ! 

34 

51 

1871-1875 

3(; 

31 

62 

I870-I880 

31 

28 

49 

1881-1885 

26 

32 

45 

1886-1890 

24 

30 

42 

1891-1895 

10 

32 

37 

I 896 -I 900 

17 

31 

21 

1901-1905 

lo 

')9 

17 

1906-1910 

11 

16 

18 

1911-1915 

10              1 

14 

18 
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Diphtheria  a\i(l  Croup. — As  before  observed,  it  has  beeo 
considered  appropriate  to  combine  croup  and  diphtheria 
in  order  to  afford  com]>arison  between  recent  and 
former  years.  It  may  be  stated  that  for  some  years  sup- 
plementary inquiries  with  reference  to  deaths  registered 
as  from  "'  croup  "  have  been  made  to  the  certifiers  of  such 
deaths,  with  the  result  that  many  so  registered  were  found 
to  be  cases  of  diphtheria. 

Hence  the  deaths  in  my  Pieports  under  the  designation 
"croup"  are  cases  which,  resulting  from  investigations, 
were  either  stated  to  be  non-diphtheritic  or  further  infor- 
mation could  not  be  ascertained. 

Doubtless  many  of  the  deaths  classed  to  croup  in  the 
Reports  of  my  Department  previous  to  1900  (when  the 
inquiry  into  ill-defined,  doubtful  and  unspecified  causes 
was  first  instituted)  were  in  reality  deaths  from  diphtheria. 
Consequently  the  addition  of  croup  will,  I  venture  to  say, 
be  considered  appropriate. 

It  may  be  mentioned  that  in  the  year  1866  no  less  than 
1,390  deaths  from  croup  were  returned,  while  in  1915  only 
78  such  deaths  appear  in  my  Annual  Eeport. 

This  table  shows  that  the  mortality  per  100.000  of  the 
population  in  Ireland  fell  steadily  from  30  in  the  first 
period  to  10  in  the  last — a  decrease  of  20,  equivalent  to  67 
per  cent. 

The  rate  for  England  and  Wales  fell  from  34  to  14,  or 
59  per  cent.  ;  and  that  for  Scotland  from  51  to  18, 
equivalen^^  to  65  per  cent. 

In  the  five  years,  1871-5,  the  highest  rates  for  Ireland 
and  Scotland  occurred — viz.,  36  and  62  per  100,000  re- 
spectively ;  while  the  highest  for  England  and  Wales 
related  to  the  quinquennium  1866-70 — namely,  34  per 
100,000. 


Bv  Sir  William  J.  Thompson. 
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The  do^vn\vard  tendency  in  the  Iribb  mortality  com- 
menced in  the  five-yearly  period  1876-80,  from  which 
there  was  a  well-defined  fall  from  period  to  period.  The 
English  figures  remained  practically  the  same  for  the  f  rst 
seven  periods ;  afterwards  there  was  a  pronounced  decline 
in  the  death-rates,  while  the  figures  for  Scotland,  generally 
speaking,  follow  the  Irish  course,         . 


'•  btarrh(t:al  diseases," 


Table  XI. — Showing  by  Quinquennial  Periods  the  Mortality  from 
" Diarrhceal  Diseases"  per  100,000  of  the  Population  in  Ireland,  as 
compared  with  England  and  Wales  and  Scotland,  during  the  Fifty  Years 
1866-1915. 


Quinquennial 
Periods 

Average  Anncal  Mortality    from  "  Dlarrhceal 
Diseases  " 

Ireland 

England 

and 

Wales 

Scotland 

1866-1870 
1871-1875 
1876-1880 
1881-1885 
1886-1890 
1891-1895 
1896-1900 
1901-1905 
1906-1910 
1911-1915 

69 
53 
53 
44 
45 
44 
51 
45 
45 
50 

124 

100 

101 

80 

85 

91 

128 

91 

G9 

71 

102 
95 
85 
74 
70 
79 
89 
71 
3S 
53 

"Diarrhcral  Diseases." — This  group  includes  dysentery 
and  diarrhoea  and  enteritis  (Nos.  101  and  lOo  of  Inter- 
national List). 

The  figures  in  Table  XI.  include  more  deaths  from 
enteritis   than   are   ordinarily    referred   to  the    diarrhoea 
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^roLip.  The  changes  id  classificatiou  introduced  in  1911 
renders  this  course  necessary,  as  in  the  case  of  croup  with 
diphtheria,  in  order  to  afford  comparison  with  previous 
periods. 

As  the  mortahty  from  "  diarrhoeal  diseases  "  is  beUeved 
to  be  influenced  to  a  great  extent  by  weather  conditions,  one 
would itKpect  fluctuations  in  the  figures,  and  this  is  the 
case,  as  appears  in  the  table.  The  three  countries  exhibit 
a  steady  decline  in  their  rates.  The  rate  for  Ireland  fell 
from  69  in  1866-70  to  50  in  1911-15,  a  fall  equivalent  to 
28  per  cent.  ;  the  rate  for  England  and  \Yales  fell  from 
121  to  71'.  or  a  decrease  of  43  per  cent.  ;  while  that  of 
Scotland  declined  from  102  to  53,  showing  48  per  cent,  of 
a  decrease. 

In  reviewing  the  mortality  figures  for  the  "principal 
epidemic  diseases"  in  Ireland  it  is  satisfactory  to  note 
that,  taking  a  broad  survey  of  the  subject,  a  substantial 
decrease  has  taken  place  for  the  period  under  considera- 
tion. We  must  not  overlook  the  fact,  however,  that  a 
greater  decline  has  occurred  in  England  and  \Yales,  and 
in  Scotland.  It  is  a  well  known  fact  that  much  more  has 
been  done  in  the  latter  countries  for  Public  Health,  and 
doubtless  this  fact  accoimts  for  the  difference  in  decrease. 
Considering  what  little  has  been  done  in  Ireland,  com- 
pared to  what  has  been  accomplished  across  the  Channel, 
we  may  I  think  feel  satisfied  when  any  large  measure  of 
public  health  work  is  instituted  here  our  death-rate  from 
this  group  of  diseases  as  well  as  from  others  will  show  an 
even  more  satisfactory  decline  than  what  it  has  in  the  past. 
We  trust  therefore  that  this  cruel  war  will  soon  terminate, 
and  that  .shortly  we  may  have  a  broad-minded  Public 
Health  Act  passed. 


By  Sir  William  J.  Thompson, 
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INFLUENZA. 


T\BLE  XIL — Showing  by  Quinquennial  Periods  the  Mortality  from  Influenza 
per  100,000  of  the  Population  in  Ireland,  as  compared  with  Enjland  and 
Wales  and  Scotland,  during  the  Fifty  Years  1866-1915. 


Average  Annual  Mortality  from  Influenza 

Qttinquennial 
Periods 

Ireland 

England 

and 

Wales 

Scotland 

1866-1870 
1871-1875 
1876-1880 
1881-1885 
1886-1890 
1891-1895 
.      1896-1900 
1901-1905 
1906-1910 
1911-1915 

3 

2 

2 

1 

8 

43 

49 

30 

33 

25 

? 

i 

1 

3 

42 
31 
19 

24              1 
18 

6 

4 

3 

2 

5 

39 

33 

20 

8 

6 

Influenza. — The  influenza  epidemic  raged  as  we  know, 
in  the  three  countries  pretty  evenly  during  1891-1895,  the 
respective  rates  being  43,  42  and  39  per  100,000.  In  the 
next  period,  the  mortahty  for  Ireland  reached  its  highest 
point — namely,  49  per  100,000,  showing  that  the  attack 
lasted  longer  and  raged  more  acutely  here.  The  rates  for 
England  and  Wales  and  Scotland  were  also  heavy — 
namely,  31  and  33,  respectively. 

In  the  last  five-yearly  period,  1911-15,  the  mortality  for 
Ireland  was  25  per  100,000,  for  England  and  Wales  18, 
and  for  Scotland  0.  The  drop  from  20  for  Scotland  in 
1901-5  to  8  for  the  following  period  and  to  6  for  the  last 
period  is  somewhat  remarkable,  and  would  suggest  a 
change  in  the  method  of  classification  with  reference  to 
deaths  from  influenza  in  that  country. 
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TUBERCULOSIS. 


Table  XIII. — Showing  by  Quiitquennial  Periods  the  Mortality  from  All  Forvis 
of  Tuberculous  Disease  per  100,000  of  the  Populction  in  Ireland,  as 
compared  with  England  and  Wales  and  Scotland,  during  the  Fifty  Tears 
1866-1915. 


Average  Ann 

UAL 

Mortality  from  All 

Forms  of 

TUBERCrLOUS    DiSE 

AS^ 

QTrrNQi;E>-?:iAL 
Periods 

England          | 

Ireland 

and 

Scotland 

Wales 

1866-1870 

246 

320 

382 

1871-1875 

253 

294 

365 

1876-1880 

267 

282 

343 

1881-1885 

.      266 

254 

296 

1886-1890 

270 

232 

261 

1891-1895 

275 

212 

243 

1896-1900 

282 

191 

235 

1901-1905 

276 

174 

218 

1906-1910 

252 

157 

204 

1911-1915 

215 

141 

169 

Tuberculosis. — The  mortality  from  tuberculosis,  which 
accounted  for  246  in  every  100,000  of  the  population  of 
Ireland  in  the  quinquennium,  1866-70,  rose  to  253  in  the 
following  period,  and  to  267  in  the  next,  but  fell  slightly 
to  266  during  the  years  1881-5,  then  it  rose  steadily  to 
282  (the  highest  point  reached)  in  1896-1900.  The  rate 
fell  slightly  to  276  in  1901-5,  sharply  to  252  in  1906-10, 
and  still  more  so  to  215  in  the  last  period  covered  by  this 
table. 

The  mortality  for  the  period  1911-15  is  very  remarkable, 
showing  as  it  does  a  decrease  of  31  in  every  100,000,  as 
compared  with  the  period  1866-70,  or  13  per  cent.,  and  a 
decrease  of  67  on  the  five  years  1896-1900,  equivalent  to 
24  per  cent.  Bearing  in  mind  my  previous  remarks  with 
reference  to  the  excessive  emigration  from  Ireland  and  its 
effects  on  the  inhabitants  remaining  at  home — the  young 


By  Sir  William  J.  Thompson. 
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and  healthy  going  away  in  thousands,  the  population 
remaining  in  Ireland  containing  more  than  its  share  of 
the  sick  and  infirm — caution  must  necessarily  be  used,  on 
account  of  the  peculiar  circumstances  of  this  country, 
when  making  comparisons  with  Great  Britain,  and  per- 
haps more  so  in  reference  to  this  disease  than  any  other. 

Suffice  it  to  say  that  in  England  and  Wales,  the  rate 
fell  steadily  from  320  in  the  first  period  to  141  in  the  last, 
or  a  decrease  of  56  per  cent.  Similarly  for  Scotland,  there 
was  a  steady  fall  from  382  per  100,000  in  the  first  five  years 
to  169  in  the  last,  equivalent  to  a  decrease  of  56  per  cent,, 
as  in  England  and  Wales. 

CANCER. 


Table  XIV. — Showing  by  Quinquennial  Periods  the  Mortality  from  Cancer 
per  100,000  of  the  Population  in  Ireland,  as  compared  icith  England  and 
Wales  and  Sco'land,  during  the  Fifty  Years  1866-1915. 


Average  Annual  Mortality  from  Cancer 

quinquen-nial 
Periods 

J 

Ireland 

England 

and 

Wales 

Scotland 

1866-1870 
1871-1875 
1876-1880 
1881-1885 
1886-1890 
1891-1895 
1896-1900 
1901-1905 
1906-1910 
1911-1915 

31 
33 
34 
38 
43 
49 
58 
69 
79 
86 

40 
45 
49 
55 
63 
71 
80 
87 
94 
105 

43 
47 
50 
55 
62 
69 
78 
86 
100 
110 

Cancer. — The  three  countries  show  a  steady  increase, 
period  by  period,  until  the  highest  point  is  reached  in  the 
last  quinquennium — viz.,  86  per  100,000  for  Ireland,  105 
for  England  and  Wales,  and  110  for  Scotland. 

As  compared  with  the  first  period,  the  increases  per  cent, 
were  64,  62  and  61,  respectively. 

To  what  extent   these  apparent   increases   are  due   to 
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better  diagnosis,  it  must  be  admitted  it  is  not  possible 
to  determine.  Certain  it  is,  however,  that  in  the  Irish 
Statistics  many  deaths  were  transferred  in  recent  years 
from  some  ill-defined  causes  to  cancer  as  the  result  of  the 
special  inquiry  conducted  by  my  Department,  and  here  I 
desire  to  acknowledge  with  my  best  thanks  the  help  I  have 
at  all  times  received  from  my  medical  professional  brethren 
by  their  prompt  and  lucid  replies  to  the  queries  sent  them. 


THE  PUERPERAL  STATE. 


TiBLE  XV. — Showing  the  Mortality  from  Puerperal  Septic  Diseases  and 
Accidents  of  Pregnancy  and  Childbirth  per  1,000  Birtha  during  each 
Quinquennial  Period  from  18G6-1915. 


Average  Annual  Mortality   from   Puerperal 

Septic  Diseases  and  Accidents  of  Pregnancy 

Quinquennial 

AND  Childbirth 

Periods 

England 

Ireland 

and 
Wales 

Scotland 

1866-1870 

6.6 

4.(3 

4.5 

1871-1875 

6.4 

5.5 

5.8 

1876-1880 

6.8 

4.0 

4.6 

1881-1885 

7.0 

5.0 

5.8 

1886-1890 

7.1 

4.5 

0.2 

1891-1895 

7.1 

5.5 

5.1 

1896-1900 

6.1 

4.7 

4.3 

1901-1905 

5.8 

4.3 

5.1 

1906-1910 

5.4 

3.7 

5.4 

1911-1915 

5.2 

4.0 

5.8 

The  Puerperal  State. — In  view  of  the  Bill  a  now  before 
Parliament  I  thought  some  information  on  this  subject 
would  interest  the  Fellows  and  Members. 

The  figures  as  shown  in  the  table  fluctuate  considerably, 
but  generally  speaking  those  for  Ireland  and  England  show 
a  decided  tendency  to  fall,  while  those  for  Scotland  exhibit 
the  opposite  tendency. 

The  deaths  resulting  from  child-bearing  in  Ireland  are 
equivalent  to  6.6  to  every  1,000  births  in  the  first  quin- 
»  The   Mid  wives   (Ireland)  Bill. 


Bv  Sir  William  J.  Thompson. 


133 


quennial  period,  falling  to  5.2  in  the  last  period,  the  fall 
representing  21  per  cent. ;  for  England  and  Wales  the 
mortality  was  4.6  in  the  first  and  4.0  in  the  last  period, 
showing  a  decrease  of  13  per  cent. ;  while  the  rate  for 
Scotland,  which  was  4.5  per  1,000  births  in  1866-70, 
was  5.8  in  1911-15,  the  increase  being  equal  to  29  per  cent. 
It  may  be  also  observed  that  the  lowest  rate  for  any  of  the 
quinquenniums  in  Ireland  was  in  the  last  period. 

The  last  period  for  England  and  Wales  also  shows  a  low 
rate,  being  the  lowest  but  one  (viz.,  3.7  in  1916-10),  a 
position  which  it  shares  with  the  period  1876-80.  The 
rate  for  Scotland,  however,  in  the  period  1911-15,  with 
those  for  the  second  and  fourth  periods,  is  the  highest  rate 
recorded  for  Scotland,  while  the  lowest  was  in  1896-1900 — 
viz.,  4.3  per  1,000  births. 


INFANT   MORTALITY. 


Table  XVI. — Showing  the  Number  of  Deaths  of  Infants  under  One  Year  Old 
to  every  1,000  Births  Registered  during  each  Quinquennial  Period  from 
186P-191.5. 


Infantile  Mortality  per  1,000  Births 

quinqoennial 
Periods 

]         England 

Ireland          |             and 

Scotland 

1           Wa  1^8 

1866-1870 

95 

157 

12? 

1871-1875 

95 

153 

127 

1876-1880 

99 

145 

118 

1881-1885 

94 

139 

118 

1886-1890 

95 

145 

121 

1891-1895 

102 

151 

126 

1896-1900 

106 

156 

129 

1901-1905 

98 

138 

120 

1900-1910 

94 

117 

112 

1911-1915 

91                           110 

113 

rnfant  Mortality. — The  infant  mortality  in  Ireland 
shows  only  a  slight  diminution  in  recent,  as  compared  with 
the  earlier,  years  covered  by  this  table,  the  rate  for  the 
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last  quinquennial  period  being  only  4  per  cent,  less  than 
the  first.  The  rate  for  England,  however,  shows  a  decided 
improvement  from  157  for  the  first  period  to  110  for  the 
last,  equivalent  to  a  decrease  of  30  per  cent.,  the  cor- 
responding decrease  for  Scotland  being  only  7  per  cent. 
The  infant  mortality  rate  for  Ireland  in  the  quinquennium 
1911-15  is,  however,  17  per  cent,  less  than  that  for  Eng- 
land, and  19  per  cent,  below  the  rate  for  Scotland. 

Summing  up,  it  may  be  said  that  the  drain  on  population 
by  deaths  from  All  Causes  in  Ireland  has  declined  ap- 
preciably in  recent  years,  and  that  while  the  mortality  in 
Ireland  for  the  last  period  is  higher  than  that  for  the  first, 
the  rates  for  Great  Britain  are  considerably  lower. 

However,  when  the  individual  causes  (with  the  excep- 
tion of  Tuberculosis)  and  Infant  Mortality  are  taken  into 
consideration,  it  is  found  that  Ireland  compares  favourably 
with  the  sister  countries.  Let  us  hope  that  within  a  short 
period  a  brighter  and  happier  outlook  can  be  looked  for- 
ward to  in  Ireland,  and  with  it  a  further  steady  decrease 
in  the  number  of  deaths. 

It  must  be  borne  in  mind  that  during  the  fifty  years 
period  many  changes  have  taken  place  in  the  method  of 
classification  of  the  cause  of  death,  the  last,  based  on  the 
Internji.tional  List,  having  been  adopted  in  Ireland  in, 
1911.  The  figures  in  the  previous  years  have  been  ad-4 
jtifsted,  as  far  as  possible,  so  as  to  afford  comparison  with 
1911  and  uubsequent  years. 


A  REVOLUTION  IN  THE  TREATMENT  OF 
EMPYEMA. 

By  RICHARD  ATKrNSON  STONEY,  MB.,  B.Ch.,  B.A.O., 
B.A.,  Univ.  Duel.,  F.R.C.S.I.  ; 

Visiting  Surgeon  to  the  Royal  City  of  Dublin  Hospital ;  Medeciu  Major 
2ein9  Classe,  Arm^a,  Frangaise. 

[Read  in  the  Section  of  Surgery,  January  11,  1918.] 

I  SUPPOSE  if  one  were  to  ask  a  number  of  surgeons  for  a 
simple  and  practical  classification  of  cases  of  empyema  the 
majority  would  answer  somewhat  as  follows  : — "  There 
are  two  classes  of  empyema  cases,  those  that  are  easily 
cured  by  simple  surgical  methods,  and  those  that  are 
difficult  or  impossible  to  cure  by  even  the  most  serious 
and  extensive  operations." 

Various  classifications  have  been  suggested  from  time 
to  time,  probably  the  most  popular  being  a  pathological 
classification  according  to  the  organism  found  in  the  pus. 
In  this,  cases  of  empyema  are  divided  into  three  main 
groups — (1)  Those  due  to  the  pneumococcus ;  (2)  those 
caused  by  the  ordinary  pyogenic  organisms,  usually  staphy- 
lococci and  streptococci ;  and  (3)  those  due  to  the  tubercle 
bacillus.  The  third  group  may  for  all  practical  purposes 
be  almost  omitted  from  our  consideration,  as  probably  in 
all  cases  the  empyema  is  merely  a  concomitant  of  tubercular 
disease  of  the  lung,  and  therefore  its  surgical  treatment 
and  cure  do  not  arise  in  the  same  way  as  in  cases  of  em- 
pyema due  to  other  causes. 
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Cases  may  be  classified  also  according  to  the  mode  of 
infection.  (1)  Where  the  organisms  enter  the  pleura  from 
the  lung ;  (2)  where  they  enter  from  the  outside ;  and  (3) 
from  the  blood-stream.  This  classification,  however,  is  of 
little  practical  use  as  regards  the  question  of  treatment, 
and  we  may  therefore  fall  back  upon  our  original  division 
into  cases  easily  cured  and  cases  which  are  incurable,  or 
curable  only  with  difficulty. 

The  next  question  is — what  makes  this  difference?  and 
the  answers  given  by  various  surgeons  would  be  many  and 
varied.  Some  would  say  that  it  depended  on  the  organism 
present ;  that  in  cases  of  pneumococcal  infection  the  case 
was  simple  and  easy  to  cure  as  a  rule,  and  that  in  ordinary 
pyogenic  infection  the  o]')po8ite  held  good.  Others  would 
probably  say  that  it  depended  on  whether  the  case  had 
been  botched  by  somebody  else  first  or  not. 

There  is  no  doubt  that  a  large  number  of  cases  of 
empyema  are  curable  if  treated  on  proper  surgical  lines 
from  the  first,  and  some  surgeons  might  even  go  so  far  as 
to  say  that  this  applies  to  all  cases.  But  the  fact  remains 
that  a  great  many  cases  are  not  cured,  but  remain  in  a 
chronic  form,  discharging  constantly  a  Aariable  amount  of 
pus  through  a  drainage  opening.  The  explanation  given 
is  that  the  walls  of  the  cavity  are  in  part  rigid  and  there- 
fore cannot  contract  on  the  pus-producing  cavity  and 
obliterate  it.  If  the  case  is  properly  treated  from  the  first 
the  lung  can  expand  and  the  diaphragm  rise,  and  a  certain 
amount  of  displacement  of  the  mediastinum  can  occur, 
so  making  the  moveable  walls  of  the  cavity  approximate 
the  rigid  chest  wall,  and  in  this  manner  obliterate  the 
space  and  bring  about  a  cure.  But  if  for  any  reason  this 
obliteration  does  not  occur  early,  granulation  tissue  is 
formed  on  the  surface  of  tiie  lung  and  diaphragm,  and 
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this  is  converted  into  fibrous  tissue  which  may  develop  to 
such  a  thickness  that  both  lung  and  diaphragm  become 
rigid  as  well  as  the  chest  wall,  so  that  the  only  hope  of 
obliterating  the  space  and  bringing  about  a  cure  up  to  the 
present  has  been  to  reverse  the  process,  and  by  doing  away 
with  the  rigidity  of  the  chest  wall  by  such  extensive  and 
mutilating  operations    as  Estlander's  or  Schede's  thora- 
coplasty make  the  chest  wall  come  into  contact  with  the 
contracted  lung,  or  even  try  and  free  the  lung  from  its 
investing  covering  of  fibrous  tissue  by  the  operation  of 
pulmonary  decortication,  so  that  the  lung  may  expand  and 
meet  the  chest  wall.     The  important  question  therefore 
arises — Is  it  possible  to  cure  a  case  which  has  reached  this 
chronic  stage  where  all  the  walls  are  rigid  without  obliter- 
ating the  cavity  ?   If  I  had  been  asked  this  question  a  year 
ago  I  would  have  had  no  hesitation  in  answering  it  in  the 
negative,  now  I  must  confess  that  I  should  have  been 
wrong  in  so  doing,  and  it  is  to  prove  to  you  that  the  cure 
of  empyema  without  necessarily  at  the  same  time  oblitera- 
tion of  the  pus-producing  cavity  has  been  made  possible 
by  the  later  developments  of  antiseptics  and  their  use  that 
I  have  ventured  to  bring  this  subject  before  you  for  con- 
sideration. 

Case  I. — An  Arab,  probably  aged  about  17,  seen  at  a 
distant  hospital  during  an  inspection  tour,  was  found  to  be 
suffering  from  an  empyema  of  the  right  lung,  which  had 
burst  through  the  chest  wall  in  two  places,  in  the  fourth 
space  in  the  nipple  line,  and  in  the  sixth  space  one  and 
a  half  inches  outside  the  nipple  line  with  the  skin  between 
these  two  sinuses  undermined.  His  evening  temperature 
for  some  time  had  been  between  10-2°  and  101°  and  he  was 
extremely  emaciated  and  weak,  so  much  so  that  it  was 
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thought  doubtful  if  he  would  stand  removal  to  our  surgical 
hospital.  He  was,  however,  removed  the  following  day, 
and  on  May  19tli  he  was  operated  on  under  anaesthesia 
by  chloroform  and  ether.  A  portion  of  the  eighth  rib  was 
removed  in  the  right  scapular  line  and  the  pleura  opened, 
when  about  one  and  a  half  pints  of  odourless  pus  escaped. 
The  cavity  was  freely  flushed  with  Dakin's  solution  mixed 
with  an  equal  quantity  of  hot  water.  The  two  sinuses 
were  thoroughly  scraped  and  the  undermined  skin  swabbed 
with  carbolic  acid  and  iodine,  and  packed  with  iodoform 
gauze.  A  double  drainage  tube  was  passed  into  the  cavity 
through  the  thoracotomy  incision. 

The  case  was  dressed  daily  and  the  pleural  cavity  was 
freely  syringed  with  Dakin's  solution  and  warm  water,  the 
presence  of  the  double  tube  preventing  accumulation  of 
fluid  under  pressure.  The  amount  of  discharge,  which  at 
first  was  considerable,  soaking  through  a  thick  layer  of 
dressings,  gradually  became  less,  and  the  spontaneous 
sinuses  healed.  In  a  fortnight  the  double  drainage  tube  was 
changed  for  a  single  one  of  smaller  size  and  shortened,  so 
that  it  projected  only  just  through  the  chest  wall.  The 
daily  discharge  lessened  until  there  was  nothing  on  the 
dressings  except  serum,  although  there  was  still  a  consider- 
able cavity  as  shown  by  the  fact  that  from  6  to  8  ounces 
of  lotion  could  be  injected  without  pressure  or  discomfort. 
At  this  time,  about  live  or  six  weeks  after  the  operation, 
the  drainage  tube  was  removed,  and  on  the  second  day 
afterwards,  on  removing  the  dressing,  the  wound  was 
found  closed,  and  there  was  no  discharge ;  though  there 
was  no  rise  of  temperature  it  was  thought  safer  to  open 
the  lips  of  the  wound  with  a  probe  to  see  that  there  was 
no  retention  of  pus.  On  separating  the  wound  edges  about 
one  ounce  of  clear  yellow  serum  escaped.     On  two  or  three 
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occasions  at  intervals  of  a  couple  of  days  the  same  thing 
was  done,  and  each  time  a  small  quantity  of  serum  only 
escaped;  and  as  there  was  no  rise  of  temperature  the 
case  was  looked  upon  as  cured,  and  the  incision  allowed  to 
cicatrise  firmly.  The  physical  signs  showed  that  the  lung 
was  still  contracted,  and  that  there  was  a  considerable 
cavity  between  the'lung  and  chest  wall  filled  by  air.  This 
cavity  slowly  diminished  in  size  up  to  the  time  of  the 
patient's  discharge  from  hospital  in  the  beginning  of  July. 
He  had  doubled  his  weight  during  his  stay  in  hospital, 
increasing  from  four  stones  to  almost  eight  in  somewhat 
less  than  two  months. 

Case  II. — An  Arab  of  18.  This  case  was  very  similar. 
An  empyema  of  the  left  side  had  occurred,  and  traversing 
the  chest  wall  had  formed  a  large  subcutaneous  abscess  in 
the  sixth  space  in  the  nipple  line.  His  symptoms  when  first 
seen  by  me  on  May  30th,  1917,  were  so  severe  that  it  was 
necessary  to  aspirate  nearly  two  litres  of  pus  that  evening, 
in  preparation  of  his  transference  to  our  surgical  hospital 
the  following  day,  although  a  considerable  quantity  had 
been  aspirated  three  days  previously.  He  was  operated 
on  upon  June  1st.  A  portion  of  the  eighth  rib  was  removed 
in  the  left  scapular  line,  and  on  opening  the  pleura  nearly 
four  litres  of  thin  foul-smelling  pus  were  evacuated ;  tho 
pleural  cavity  was  washed  out  copiously  with  warm  water 
and  Dakin's  solution,  and  a  double  drainage  tube  inserted. 
The  abscess  was  incised,  and  it  was  found  that  there  was  a 
direct  communication  with  the  pleural  cavity,  it  was, 
therefore,  scraped,  and  swabbed  with  carbolic  and  iodine, 
and  closed  with  silk-worm  gut.  The  course  pursued  by  this 
case  was  almost  identical  with  the  last.  His  pleural  cavity 
was  syringed  daily  with  Dakin's  solution  and  warm  water. 
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and  his  temperature,  which  had  been  104°  on  admission, 
fell  almost  at  once  to  normal,  the  amount  of  discharge 
rapidly  lessened,  and  in  ten  days  the  double  drainage  tube 
was  changed  for  a  single  smaller  one.  This  tube  was  finally 
discarded  at  the  end  of  three  weeks,  and  the  wound  allowed 
to  close.  The  incision  into  the  abscess  closed  rajDidly. 
The  lips  of  the  wound  were  separated  on  two  or  three 
occasions  by  a  probe,  and  as  only  a  little  clear  serum 
escaped  the  wound  was  allowed  to  cicatrise,  and  the  case 
was  considered  cured.  Though  at  the  time  of  his  dis- 
charge from  hospital — early  in  July — there  was  still 
present  a  considerable  pneumothorax  of  the  left  side. 

Case  III. — French  soldier,  aged  30,  gave  the  following 
history  : — Some  9  months  previously  he  had  been  partially 
buried  by  an  explosion,  with  the  result  of  severe  crushing 
of  the  left  side  of  the  chest,  for  which  he  was  admitted  to 
hospital.  After  some  days  he  was  operated  on,  and  a 
tube  was  put  into  his  chest.  This  continued  to  discharge  up 
to  the  time  that  I  saw  him  while  inspecting  a  hospital  in 
our  district  last  June.  He  had  then  a  sinus  in  the  }X)s- 
terior  axillary  line  of  the  left  side  about  the  level  of  the 
eighth  rib.  There  was  a  considerable  daily  discharge  and 
slight  evening  temperature,  and  this  had  continued  for 
over  eight  months  in  spite  of  daily  dressings.  A  probe  on 
entering  the  sinus  passed  upwards  and  inwards  for  six  to 
eight  inches,  and  the  left  chest  was  dull  on  percussion, 
and  gave  no  breath  sounds  except  over  the  apex  and  front 
of  the  lung.  The  patient  was  removed  to  our  surgical 
hospital  with  a  view  to  oiieration,  but  was  first  treated 
by  daily  washings  of  hot  water  and  Dakin's  solution,  with 
enlargement  of  the  sinus  and  the  passage  of  a  drainage 
tube.     The  temperature  fell  to  normal  and  remained  there, 
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and  the  discharge  rapidly  lessened,  so  that  in  three  weeks' 
time  there  was  only  a  little  serous  discharge.  The  drainage 
tube  was  then  removed,  and  the  wound  allowed  to  close. 
Here  again  we  thought  it  wiser  to  pass  a  probe  through 
the  partially  healed  wound  on  a  couple  of  occasions  to 
satisfy  ourselves  that  there  was  no  re-accumulation  of  pus. 
This  patient  was  up  and  going  about  apparently  well  before 
I  left  the  hospital  at  the  end  of  July,  though  the  physical 
signs  still  showed  a  considerable  pneumothorax. 

The  first  two  cases  were  neglected  acute  empyemas. 
Owing  to  lack  of  the  necessary  facilities  T  regret  that  I 
cannot  state  the  causative  organism  in  either  case.  They 
are  instances  of  the  "  Empyema  of  Necessity  "  of  the  older 
writers — a  condition  which  I  had  never  previously  seen. 
In  each  case  the  lung  was  completely  collapsed,  and  had 
probably  been  in  this  condition  for  a  considerable  time, 
and  I  thought  that  an  extensive  thoracoplasty  would  be 
required  before  a  cure  could  be  expected ;  the  thoracotomy 
and  daily  washing  were  looked  upon  only  as  a  necessary 
preliminary  to  further  treatment.  Both  cases  were  so  bad 
when  seen  that  it  was  considered  doubtful  if  they  could 
be  removed  with  safety,  and  it  was  only  the  absence  of 
all  facilities  for  proper  surgical  treatment  and  cleanliness 
which  decided  us  to  run  the  risk  of  a  40  miles  drive  in  a 
motor  ambulance. 

The  third  case  was  either  atraumatic  empyema  which  was 
drained  and  had  become  chronic,  or  a  haemothorax  which 
was  drained  and  had  become  septic.  In  either  case  the 
pleural  cavity  had  remained  open,  discharging  pus  for  eight 
or  nine  months,  so  that  the  lung  must  have  become  con- 
tracted, fibrosed  and  covered  with  greatly  thickened  pleura, 
so  that  it  is  doubtful  if  it  could  ever  expand  fully  again. 
Here  again  it  was  thought  that  an  extensive  thoracoplasty 
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would  be  required.  In  all  three  cases  the  result  of  treatment 
was  a  great  surprise,  and  completely  upset  our  preconceived 
ideas,  as  it  had  ne\'er  occurred  to  us  that  the  pleural  cavity, 
once  infected  with  septic  organisms,  could  be  safely  closed, 
as  long  as  an  apjjreciable  space  remained.  These  cases 
would,  however,  seem  to  prove  that  it  is  possible  to  com- 
pletely sterilise  a  septic  pleural  cavity,  so  that  when  the 
opening  is  allowed  to  close,  no  renewal  of  the  sepsis  and 
pus  formation  by  the  walls  need  be  feared.  And  so  one 
may  hope  for  a  gradual  diminution  of  the  space  by  absorp- 
tion of  the  contained  air,  and  a  gradual  approximation  of 
the  walls  by  expansion  of  the  lung,  elevation  of  the 
diaphragm  and  retraction  of  the  chest  wall ;  and  that  all 
this  may  take  place  with  the  wound  closed,  and,  therefore, 
without  the  discomforts,  dangers  and  drain  on  the  patient's 
constitution,  caused  by  the  continued  discharge  of  pus 
lasting  tor  months  or  years. 

Since  treating  the  above  cases  I  have  both  heard  and 
read  of  Tuffier's  (of  Paris)  treatment  of  empyema  by  the 
Carrel-Dakin  treatment.  He  claims  the  same  results: 
that  is,  that  the  discharge  gradually  lessens,  and  finally 
is  only  serous.  Then,  as  soon  as  this  happens,  or  it  is  proved 
thai  the  discharge  is  sterile,  or  almost  so,  by  bacteriological 
examination,  he  removes  the  tube  and  allows  the  wound 
to  close.  He  draws  attention  to  the  fact,  that  the  patient 
is  cured  and  the  thoracotomy  wound  closed,  while  there 
is  still  a  free  space  in  the  pleural  cavity.  This  is  the 
real  crux  of  the  whole  subject,  for  up  to  this  all  our  efforts 
have  been  directed  to  obliterating  this  space,  as  it  was 
considered  impossible  to  obtain  a  cure  of  a  case  of  empyema 
until  this  space  had  ceased  to  exist.  In  future  our  efforts 
must  be  directed  to  sterilising  the  walls  of  this  space, 
which  has  been  proved  to  be  possible,  perhaps  not  in  every 
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case,  but  certainly  in  a  large  number  of  cases.  Whether 
we  attempt  to  do  this  as  outlined  in  the  above  cases  by  fre- 
quent washings  with  some  antiseptic  by  means  of  a  syringe, 
or  by  more  frequent  washings,  as  in  the  Carrel-Dakin 
treatment,  will  depend  on  various  factors,  personal  pre- 
disposition, nursing  facilities,  idiosyncrasies  of  the  patient. 
&c.  It  would  seem  natural  to  suppose  that  quicker  and 
surer  results  could  be  obtained  by  the  two-hourly  flushings 
of  Carrel-Dakin,  than  by  the  daily  or  twice  daily  flushings 
by  syringe  when  dressing  the  case. 

Within  recent  years  washing-out  of  the  pleural  cavity 
was  thought  to  be  a  practice  not  free  from  danger,  and 
cases  were  reported  where  this  practice  had  been  followed 
by  disastrous  and  fatal  results.     Various  explanations  of 
these  fatalities  were  offered  :  poisoning  by  rapid  absorp- 
tion of  poisonous  lotions,  increased  intra-pleural  pressure 
due  to  want  of  free  escape  of  the  injected  fluid,  inhibition 
of  the  respiration  or  circulation  by  direct  stimulation  of 
lung,  heart,  diaphragm  or  pneumogastric  nerve  by  the  in- 
jected fluid.     Personally  I  have  never  seen  any  of  these 
unpleasant  effects,  but  up  to  recently,  owing  to  fear  of 
poisonous   absorption,    one's  choice   of   antiseptic  lotions 
was  very  limited,  and  boric  lotion  was  almost  the  only  suit- 
able one  for  use  in  these  cases,  although,  owing  to  its  very 
feeble  antiseptic  properties,  it  could  not  be  expected  to 
have  much  more  than  a  mere  mechanical  action.     Now, 
however,  with  both  Dakin's  solution  and  eusol,  and  per- 
haps flavine,  we  have  powerful  antiseptic  solutions  which 
can  be  safely  used  for  douching  the  pleural  cavity  without 
fear  of  poisonous  or  irritating  effects.     Provided  the  fluid 
is  not  injected  too  forcibly  and  that  a  free  exit  is  provided, 
as  by  the  use  of  a  double  drainage  tube,  I  do  not  think 
that  there  is  any  danger  in  adopting  this  treatment. 
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Another  point  on  which  there  is  some  difference  of 
opinion  is  the  position  of  the  opening  that  is  most  suit- 
able for  drainage.  Some  people  prefer  the  axillary  line, 
by  removal  of  a  piece  of  the  seventh  rib,  others  the  scapular 
line  with  removal  of  a  piece  of  the  eighth  rib.  The  axillary 
line  is  recommended  as  being  the  most  dependent  position 
if  the  patient  lies  on  the  affected  side,  as  he  is  supposed 
by  some  to  do.  Personally  I  have  always  found  that  these 
patients  do  not  lie  on  the  affected  side,  but  on  their  backs, 
and  I  therefore  prefer  the  incision  in  the  scapular  line,  as 
it  gives  the  most  dependent  opening  for  this  decubitus, 
and  indeed  also  if  the  patient  should  lie  somewhat  on  the 
affected  side.  The  incision  should  not  be  made  lower  than 
the  eighth  rib  in  the  scapular  line,  otherwise  there  is  a 
danger  that  as  the  diaphragm  rises  it  will  lie  against  the 
opening  and  make  it  valvular,  closing  it  in  expiration,  and 
so  preventing  the  evacuation  of  the  pleural  cavity,  which 
is  the  great  desideratum. 

Those  who  have  worked  much  with  the  Carrel-Dakin 
treatment  will  have  remarked  that  it  has  changed  our 
ideas  about  drainage,  and  will  have  noticed  that  those 
wounds  do  best  in  which  the  drainage  opening  is  not  in 
the  most  dependent  position ;  but  where  the  wound  is 
funnel-shaped  and  can  be  completely  filled  with  the  solu- 
tion so  that  it  drains  only  by  overflow.  This  fact,  however, 
does  not  make  it  necessary  to  alter  the  position  of  our 
drainage  opening  in  treating  empyema,  as  the  idea  is  not 
to  keep  the  pleural  cavity  full  of  the  antiseptic  solution 
buF  to  flush  it  frequently.  Tuffier,  I  believe,  introduces 
the  Carrel-Dakin  tube  as  far  as  possible  into  the  pleural 
cavity  through  a  drainage  tube  considerably  larger,  which 
merely  passes  through  the  chest  wall,  so  that  the  hypo- 
chlorite solution  is  introduced  into  the  most  remote  part 
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of  the  pleural  cavity,  and  flowing  down  over  its  walls 
escapes  freely  between  the  Carrel-Dakin  tube  and  the 
drainage  tube. 

The  earlier  that  this  treatment  is  instituted  the  sooner 
may   a  cure    be   effected,    for   two  reasons — first,   if   the 
treatment  is  begun  early  the  organisms  will  not  have  had 
time  to  entrench  themselves  deeply  in  the  tissues,  but  will 
be  on  the  surface  of  the  pleura,  freely  exposed  to  both  the 
mechanical  and  the  chemical  action  of  the  antiseptic ;  and 
secondly,  the  pleura  as  of  old  will  be  less  altered  by  inflam- 
mation and  suppuration,  and  can  more  easily  and  quickly 
return  to  the  normal,  so  that  the  cure  will  be  both  more 
rapid  and  more  perfect.     The  ideal  treatment,  therefore, 
for  any  case  of  empyema  may  be  briefly  stated  as  follows  : — 
As  soon  as  a  diagnosis  is  made  of  the  presence  of  pus  in 
the  pleural  cavity,  an  operation  should  be  performed.    A 
portion  of  the  eighth  rib  is  removed  in  the  line  of  the  in- 
ferior angle  of  the  scapula  on  the  affected  side,  the  pleura 
is  opened  by  an  incision  one  inch  in  length,  the  pus  is 
evacuated  as  freely  as  possible,  and  the  pleural  cavity  freely 
douched  with  several  pints  of  warm  Dakin's  solution  or 
other    reliable    antisex3tic,    taking    care   that  there   is   no 
hindrance  to  the  escape  of  the  fluid.    A  large  drainage  tube 
is  inserted,   and  the  incision  in  the  soft  parts  is  closed 
tightly  round  this  tube  with  silk-worm  gut  sutures,  a  few 
deep  sutures   of   catgut   may   be  placed   with   advantage 
through  the  divided  muscles.      Then  a  Carrel's  tube   is 
passed  through  the  drainage  tube  for  several  inches,  and 
Carrel-Dakin's  treatment  is  instituted  and  carried  out ;  or 
the  case  is  dressed  once  or  twice  daily,  and  at  each  dressing 
the  pleural  cavity  is  syringed  out  with  the  lotion.    As  soon 
as  the  escaping  fluid  ceases  to  be  purulent  and  is  only 
serous,  or  has  been  proved  by  bacteriological  examination 
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to  be  sterile  or  practically  so,  the  drainage  tubes  may  be 
removed  and  the  opening  allowed  to  close  ;  this  can  usually 
be  done  after  three  or  four  weeks,  in  some  cases  perhaps 
less. 

Possibly  some  few  cases  may  occur  where  this  treat- 
ment will  fail  to  bring  about  a  cure,  though  if  thoroughly 
and  accurately  carried  out,  I  think  they  will  be  very  few ; 
of  course  there  will  always  be  those  cases  where  the  treat- 
ment  has  been  neglected  or  bad,  and  where  the  condition 
has  already  become  chronic.  Even  these  cases  should,  I 
think,  be  given  a  fair  trial  by  this  method,  enlargement  of 
the  sinus,  or  the  formation  of  a  new  opening  in  the  proper 
position,  in  case  the  original  o^^ening  is  faultily  placed, 
and  the  Carrel-Dakin  treatment  or  daily  syringing  with 
hypochlorite  solution  should  be  persevered  with  for  a  con- 
siderable period  ;  and  only  if  it  has  failed  to  produce  a  cure 
after,  say,  six  to  eight  weeks,  or  has  reached  a  stage  beyond 
which  there  is  no  further  progress,  should  one  have  resort 
to  tRe  severe  and  mutilating  operations  hitherto  in  vogue. 

If  each  of  these  recalcitrant  cases,  and  I  think  their 
number  will  prove  to  be  very  few,  is  carefully  considered 
and  examined,  some  small  factor  may  be  discovered,  such 
as  a  tortuous  sinus,  a  small  partially  isolated  pocket,  &c., 
which,  when  dealt  with  by  a  trifling  local  operation,  may 
lead  to  a  final  cure  by  the  above  methods,  and  so  diminish 
still  further  the  few  cases  for  which  thoracoplasty  or  pul- 
monary decortication  may  still  be  required. 

I  feel  strongly  that  in  this  subject  which  I  have  tried 
to  bring  clearly  before  you,  we  have  a  great  revolution  in 
the  principle  of  the  treatment  of  these  cases. 

Let  me  state  it  once  again  : — "  For  the  permanent  and 
satisfactory  cure  of  empyema  it  is  not  necessary  to  cause 
obliteration   of  the   pus-producing  cavity,   but  merely  to 
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make  it  cease  to  be  pus  producing,  and  this  is  possible  in 
almost  all  cases,  and  in  many,  easy." 

This  revolution  in  treatment  has  not,  perhaps,  the 
dramatic  interest  that  would  accompany  the  introduction 
of  some  new  and  extensive  operative  procedure,  w^hich  the 
profession  is  accustomed  to  associate  with  revolutions  in 
surgical  practice,  but  is  none  the  less  important,  and  should 
be  none  the  less  welcomed,  as  the  true  object  of  Surgery 
is  not  the  extension  of  the  already  large  field  of  surgical 
operations,  but  the  cure  of  the  disease  by  the  simplest  and 
surest  means,  accompanied  by  the  least  danger  and  dis- 
turbance to  the  patient. 


NOTES  OX  TWO  OBSTETRICAL  CASES— (1)  EPI- 
STAXIS  IX  PREGXAXCY.  (2)  ALBOIIXURIA 
OF  PREGXAXCY. 

By  bethel  SOLOMONS,  M.D.,  F.R.C.P.I.  ; 

Gynaecologist  to  Mercer's  Hospital,  Dublin. 

fnead  in  the  Section  of  Obstetrics,  January  25,   1918.] 

I. — Epistaxis  in  Pregnancy. 

History  of  Case. — The  patient  was  a  healthy  primigra- 
vida,  aged  25.  The  family  histories  of  the  wife  and  hus- 
band were  good.  She  had  led  the  active  life  of  a  busy 
masseuse  until  her  marriage.  She  did  not  become  pregnant 
after  two  years'  matrimony.  As  there  was  some  stenosis 
of  the  cervix,  dilatation  and  curettage  were  performed. 
Two  months  after  this  she  became  pregnant.  During  the 
first  eight  months  of  the  pregnancy  she  was  normal  in  every 
way.  I  saw  her  about  six  times,  and  examined  the  urine 
monthly.  At  the  end  of  the  eighth  month  she  wrote  from 
the  country  that  her  nose  had  been  bleeding.  I  advised 
her  to  come  to  town.  When  she  arrived  it  transpired  that 
she  had  had  several  slight  attacks,  and  when  I  saw  her 
the  nose  was  bleeding  profusely.  The  urine  and  blood 
pressure  were  normal.  The  fact  was  then  elicited  that 
the  nose  nad  been  cauterised  by  .Dr.  Horace  Law  about 
si:i:  years  previously  for  haemorrhage,  since  when  she  had 
n(>t  suffered.  Dr.  Law  saw  the  case  with  me,  and  on 
October  3rd,  at  7  p.m.,  he  plugged  the  anterior  nares.  On 
October  4th  the  pulse  rate  was  110,  temperature  98.6°  F. 
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She  had  had  a  restless  night,  due  to  dyspnoea.  The  plug 
was  removed  at  4.30  p.m.,  and  epistaxis  recommenced 
at  11.30  p.m.  On  October  5th,  at  1  a.m.,  there  was  severe 
bleeding,  and  she  had  no  sleep.  The  haemorrhage  was 
stopped  by  gauze  soaked  in  adrenalin  chloride  1/1000  in 
the  anterior  nares,  but  at  11.45  a.m.  the  bleeding  began 
again,  and  the  same  operation  was  proceeded  with.  On 
October  6th  there  were  slight  gushes,  which  were  stopped 
in  the  same  manner.  On  October  7tli  the  patient  was 
much  improved,  and  her  pulse  rate,  which  had  been  up 
to  110,  dropped  to  86.  About  midnight,  however,  the 
bleeding  again  started.  October  8th  was  the  worst  day. 
The  nose  bled  at  intervals.  The  anterior  nares  were 
plugged  as  before.  A  phial  of  Parke  Davis's  coagulose 
was  administered.  But  now  the  haemorrhage  was  intract- 
able. The  patient  showed  signs  of  collapse,  and  it  was 
necessary  to  do  what  we  had  hoped  to  avoid — namely,  to 
plug  the  posterior  nares.  This  was  performed  by  Dr. 
Law  under  open  ether  anaesthesia.  She  suffered  much 
discomfort,  and  as  she  had  had  but  little  sleep  for  a  week, 
two  separate  sixths  of  morphine  were  given,  one  at  10.30 
p.m.,  the  other  at  12.45  a.m.  The  pulse  rate  after  the 
operation  was  124,  the  temperature  99.2°  F.  Even  with 
the  morphine,  the  patient  had  a  restless  night.  On  the 
following  day  she  looked  ill.  The  temperature  rose  to 
100.2°  F.  Morphine  gr.  ^  was  given  during  the  night, 
and  49  hours  after  the  major  operation  she  was  delivered 
by  forceps  of  a  freshly  macerated  female  child,  weighing 
5|  lbs.,  having  been  in  labour  for  eight  hours.  The  plug 
was  removed  on  the  next  morning.  It  had  been  in  about 
2^  days.  The  convalescence  was  marked  by  slight  pyrexia 
in  the  first  week,  but  the  patient  was  able  to  leave  the 
home  at  the  end  cf  the  third  week. 
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Notes  on  the  Case. — The  most  vexing  question  is  : 
What  caused  the  death  of  the  baby?  It  was  alive  three 
days  before  birth.     There  are  several  possible  solutions. 

(1.)  That  the  morphine  was  to  blame — She  had  two- 
sixths  one  night  and  one-sixth  another,  so  that  this  amount 
can  scarceij  be  held  accountable. 

(•2.)  The  coagulose. — This  is  a  preparation  of  horse 
serum,  and  the  well-known  fact  that  large  amounts  can 
be  injected  into  a  baby  without  causing  harm  is  counter 
to  this  theory. 

(3.)  The  amount  of  blood  lost. — This  was  very  consider- 
able ;  and  may  be  held  blamable. 

(4.)  The  shock  of  the  operation  of  plugging  the  posterior 
nares. — Shock  kills  babies,  but  the  manner  in  which  this 
occurs  it  is  impossible  to  state. 

General  Notes. — Hofbauer  has  proved  that  a  hypertemia 
of  the  nose  is  present  as  a  sym|)tom  of  pregnancy,  and 
rhinologists  have  found  the  turbinates  swollen  in  preg- 
nancy. Epistaxis  has  been  reported  from  violent  efforts 
at  straining  in  labour,  and  it  has  been  seen  as  a  toxaemic 
phenomenon,  but  a  search  of  the  literature  for  a  case  of 
non-toxaemic  epistaxis  in  pregnancy,  accompanied  by 
foetal  death,  resulted  in  a  negative  finding.  Whether  one 
can  promise  a  non-recurrence  of  the  bleeding  in  subsequent 
pregnancies,  and  whether,  in  the  event  of  the  bleeding 
occurring,  if  one  would  act  differently  are  matters  for  dis- 
cussion and  for  the  opinions  of  the  members  of  the  Section. 

II. — Albuminuria  of  Pregnancy. 

History  of  Case.— Mrs.  H ,  aged  19,  primigravida, 

was  normal  throughout  her  pregnancy  until  a  fortnight 
before  lul'  term.    When  the  urine  was  examined  then  it 
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was  found  to  be  loaded  with  albumen,  though  a  specimen 
a  fortnight  previously  was  free.  A  microscopical  examina- 
tion revealed  hyaline,  epithelial  and  granular  casts.  The 
blood  pressure  was  160.  She  was  put  in  a  nursing  home, 
and  starvation  treatment  was  started.  She  was  kept  on 
water  for  3^-  days,  and  as  the  quantity  of  albumen  was 
getting  absolutely  greater  each  day,  although  the  blood 
pressure  dropped  to  135,  I  decided  to  induce  labour.  This 
was  done  by  means  of  Krause's  method,  and  labour  started 
two  hours  after  the  introduction  of  the  bougies.  Unfor- 
tunately the  labour  was  prolonged,  and  it  was  not  until 
81  hours  had  elapsed  that  conditions  were  present  which 
allowed  me  to  deliver  with  forceps  a  healthy  female  child, 
weight  7  lbs.  14  ozs.  The  patient  had  been  on  water  for 
7  days  and  4  hours,  and  the  bowels  had  been  kept  free. 
On  the  day  following  delivery  the  albumen  was  still 
abundant,  though  less,  and  pepsencia  whey  was  given.  On 
the  next  day  milk  was  allowed,  and  the  diet  has  been 
increased  gradually  until  now,  the  baby  being  three  weeks 
old ;  the  patient  is  taking  a  full  diet  with  the  exception  of 
red  meats.  The  convalescence  has  been  without  incident. 
Lactation  started  normally.  She  has  nursed  the  baby, 
but  the  albumen  is  still  present  in  the  urine,  though  it 
gets  less  in  amount  daily. 

This  case  is  not  brought  forward  as  a  rara  avis,  but  as 
a  tyi^e.  It  shows  the  value  in  routine  examination  of  the 
urine,  it  shows  the  value  of  the  water  treatment,  of  which  I 
believe  Dr.  Tweedy  was  the  pioneer.  It  makes  one  wonder 
if  the  patient  would  have  developed  eclampsia  had  she 
been  left  untreated,  and  it  makes  one  wonder,  too,  if 
labour  had  not  been  induced  (when  it  was),  how  much 
longer  she  could  have  stood  the  treatment.  I  induced 
labour  partly  because  of  the  dread  of  eclampsia,  partly 
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because  of  the  danger  of  the  renal  condition  becoming 
chronic.  The  girl  was  plucky  to  the  last  degree,  the 
time  was  about  Christmas,  and  seven  days  on  water  is 
a  sore  trial. 

Interesting  features  in  the  case  were  that  the  albumen 
was  gradually  increasing  ;  that  the  amounts  of  urine  voided 
for  the  first  two  days  of  the  treatment  were  80  and  90 
ounces  respectively ;  after  this  about  40  ounces ;  that  the 
blood  pressure  got  low  as  the  albumen  diminished.  In 
fact,  that  after  the  first  day,  when  the  blood  pressure  was 
160,  the  only  toxpemic  symptoms  were  the  vast  and  in- 
creasing quantity  of  albumen  in  the  urine  with  the 
casts.  Finally,  regarding  the  baby,  a  healthy  child,  7  lbs. 
14  ozs.  weight  after  a  long  fast,  is  a  possible  argument 
against  those  who  say  that  on  the  feeding  of  the  mother 
will  depend  the  health  of  the  child. 


Dr.  p.  Dempsey  pointed  out  that  in  the  great  majority  of 
cases  of  nasal  haemoiThage  the  bleeding  was  due  to  the 
rupture  of  a  small  artery  which  ran  along  the  nasal  septum, 
and  formed  a  free  anastomosis  about  one  quarter  of  an  inch 
inside  the  vestibule  of  the  nose.  According  to  the  history, 
as  detailed  by  Dr.  Solomons,  this  patient  had  evidently  been 
treated  for  this  condition  some  years  before,  and  he  (Dr. 
Dempsey)  considered  that  the  same  cause  was  operating  at 
the  time  described.  He  did  not  consider  that  the  bleeding 
had  any  relation  to  the  pregnancy,  and  this  was  the  first  case 
he  had  heard  of.  Very  troublesome  bleeding  could  occur 
from  this  artery  of  the  septum,  but  owing  to  its  position  post- 
nasal packing  was  rareh'  required,  and  the  haemorrhage  could, 
indeed,  be  often  arrested  by  merely  clasping  the  nose  firmly 
for  a  period  of  ten  minutes.  On  the  other  hand,  cases  had 
been  recorded  where  a  free  removal  of  the  mucous  membrane 
of  the  septum  had  been  called  for. 

Dr.  O'F.arrell  asked  if  a  blood  culture  had  been  made,  as 
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he  thought  the  condition  might  have  been  associated  with 
some  blood  disease. 

Dr.  Ella  Webb  said  she  had  attended  the  patient  for 
anifiniia  on  two  occasions  before  her  marriage.  The  ordinary 
routine  examination  had  been  made,  but  no  enhn-gement  of 
the  spleen  was  observed.  A  blood  film  had  not  been  taken, 
as  both  times  the  anaemia  cleared  up  quickly  on  the  adminis- 
tration of  iron  and  a  lessening  of  the  patient's  hours  of  hard 
work.     She  regarded  it  as  simple  chlorosis. 

Dr.  Hastings  Tweedy  said  :  A  patient  can  be  kept  without 
any  food  for  seven  days  with  absolute  impunity,  and  the 
toxic  symptoms  invariably  improve  under  the  treatment 
provided  ample  quantities  of  alkaline  water  are  given.  The 
induction  of  premature  labour  at  the  end  of  seven  days  of 
starvation  was  infinitely  safer  than  had  the  same  operation 
been  done  at  the  beginning  of  the  treatment.  It  was  not 
surprising  that  albuminuria  did  not  diminish  in  the  month, 
for,  once  the  kidneys  are  inflamed,  it  frequently  takes  weeks 
before  they  can  recover  their  normal  condition.  The  case  of 
bleeding  from  the  nose  in  Dr.  Solomons'  second  case,  1 
think,  was  probably  due  to  a  toxic  condition  arising  from 
the  retention  of  the  dead  foetus.  I  have  frequently  noticed 
that  a  dead  foetus  in  utero  may  give  rise  to  a  toxaemia  distinct 
fi'om  that  which  induces  eclampsia.  Under  the  circum- 
stances narrated,  I  would  expect  a  hydrsemia,  one  of  the 
most  marked  symptoms  of  which  would  be  hsemorrhage,  with 
an  absence  of  albuminuria. 

Dr.  W.  j\1.  Croftox  said  that  since  he  had  found  microbes 
in  nearly  every  case  of  Bright's  disease  he  had  examined,  and 
had  been  able  to  clear  up  the  majority  of  them  by  immunisa- 
tion, he  was  very  anxious  to  investigate  cases  of  the  albumi- 
nuria of  pregnancy  from  the  bacteriological  point  of  view. 

Dr.  J.  Ashe  mentioned  three  cases  which  had  been  under 
his  care  for  kidney  trouble  before  pregnancy,  and  in  each  case 
the  trouble  was  accentuated,  and  induction  had  to  be  per- 
formed. He  followed  the  lines  as  laid  down  by  Dr.  Solomons. 
He  considered  the  auto-intoxication  to  be  more  the  result  of 
metachemical  changes  than  of  microbic  infection,  as  sug- 
gested by  Dr.  Crofton. 
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Dr.  FitzGibbon  said  the  history  of  the  case  of  epistaxis 
suggested  that  the  combination  with  pregnancy  was  acci- 
dental, though  the  death  of  the  foetus  was  difficult  to  account 
for,  and  rather  pointed  to  some  toxic  condition.  Th€ 
epistaxis  evidently  developed  before  the  death  of  the  foetus, 
which  excluded  the  idea  that  the  bleeding  was  caused  by 
absorption  from  the  foetus.  Also,  the  maceration  of  the 
fcetus  suggested  that  it  died  before  it  could  have  been  aSected 
by  anything  in  the  treatment  or  by  the  amount  of  blood  lost 

The  President  considered  that  Csesarean  Section  should 
have  been  the  operation  of  choice  instead  of  induction  of 
labour. 

Dr.  Solomons,  in  reply  to  remarks  on  the  first  case,  said 
that  as  the  albumen  was  getting  absolutely  greater  he  had 
to  induce  labour.  He  thought  this  a  far  better  treatment 
than  Caesarean  Section,  for  the  girl  was  19,  and  one  Csesarean 
nearly  always  meant  Caesarean  in  subsequent  pregnancies;  in 
fact,  he  agreed  with  Williams,  that  the  furor  operativits  had 
reached  its  limit.  In  answer  to  Dr.  Crofton,  the  microbic 
theory  of  eclampsia  had  been  discountenanced  after  trial. 

Regarding  the  second  case,  no  blood  film  had  been  taken, 
and  there  was  no  apparent  evidence  of  serious  blood  disease 
He  was  convinced  that  the  case  was  non-toxaemic,  and  agreed 
with  the  speakers  who  said  that  the  nasal  condition  was  local. 
He  regretted  that  the  cause  of  the  death  of  the  child  was  still 
unknown. 


NOTES   ON   AN    UNUSUAL   CASE  OF  INTUS- 
SUSCEPTION. 

By  C.  J.  MacAULEY,  M.B.,  N.U.I. ; 

Surgeou    Children's    Hospital,    Temple    Street. 

[Read  iu   the  Section    of  Surgery,   February   8,    1918.] 

The  patient,  a  little  girl  aged  ten  months,  was  perfectly 
healthy  until  16th  April,  1917,  when  she  was  admitted  to 
a  medical  ward  in  the  Children's  Hospital,  Temple  Street, 
with  a  history  of  vomiting  and  the  passage  of  blood  per 
rectum.  These  symptoms  were  not  repeated  after  ad- 
mission to  hospital,  and  during  a  stay  of  five  days  she 
ajDpeared  to  be  in  good  health.  She  was  then  discharged. 
She  was  re-admitted  to  a  surgical  ward  on  the  29th  April, 
with  a  history  of  diarrhoea  for  the  previous  two  days.  She 
had  vomited  several  times  on  the  28th  and  29th,  and  had 
passed  blood  and  mucus  twice  per  rectum. 

When  I  first  saw  the  child,  on  the  evening  of  the  29th, 
she  appeared  to  be  in  great  distress.  Her  temperature 
was  101.6^,  pulse  200,  and  respirations  52.  On  the  body 
was  what  appeared  to  be  the  beginning  of  a  measles  rash. 
On  abdominal  examination  I  could,  with  difficulty, 
palpate  a  very  ill-defined  and  mobile  swelling  to  the 
right  of  the  umbilicus.  Rectal  examination  was  negative, 
except  that  blood  and  mucus  came  away  on  the  examin- 
ing finger.  A  diagnosis  of  intussusception  was  made  and 
inmiediate  operation  carried  out. 

On  opening  the  abdomen  an  enteric  intussusception  was 
easily  discovered  and  hooked  into  the  wound.     Reduction 
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was  eliected  fairly  easily  at  first.  The  last  inch  or  so 
was  very  adherent  and  only  reduced  with  great  patience. 
The  segment  of  bowel  imphcated  was  rather  greyish  in 
colour,  but  revived  rapidly  under  saline  douching,  except 
one  spot  about  the  size  of  a  halfpenny,  which  remained 
permanently  dark-grey.  The  bowel  here  showed  a  marked 
lateral  indentation,  or  kink.  The  concave  side  of  the  kink 
was  so  firmly  fixed  by  adhesion  that  attempts  to  straighten 
it  out  only  resulted  in  perforation.  The  bowel  was  now 
so  damaged  that  we  decided  to  resect  the  damaged  part. 
This  was  rapidly  done  and  a  lateral  anastomosis  estab- 
lished. The  abdomen  was  closed  and  every  precaution 
taken  to  combat  the  subsequent  shock. 

When  I  saw  the  little  patient  next  morning  she  was 
very  well  except  that  she  was  covered  with  a  full-blown 
measles  rash.  That  evening  the  bowels  moved  spon- 
taneously ;  the  first  motion  contained  a  little  blood ;  all 
the  subsequent  ones  were  normal.  A  severe  attack  of 
broncho-pneumonia  followed,  but  the  patient  weathered  it 
successfully. 

On  the  11th  May  the  temperature  ran  up  to  104°  with 
some  head  retraction  and  symptoms  of  meningeal  irrita- 
tion, but  a  few  hours  afterwards  the  right  ear  began  to 
discharge  copiously,  the  tem^^erature  came  down  and  the 
child  made  rapid  progress.  She  left  hospital  on  the  22nd 
May  in  excellent  condition  considering  the  concatenation 
of  illnesses  through  which  she  had  passed.  At  the  present 
time,  nearly  a  year  since  the  operation,  she  is  a  fat, 
healthy  child. 

T  am  indebted  to  Professor  McWeeney  for  the  follow- 
ing report  : — "  The  specimen  comprises  about  four  inches 
of  small  intestine.  At  one  side  there  is  a  button-like  mass 
projecting  into  the  lumen.    It  is   oval    in   shape,   in   size 
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about  one  inch  by  half-inch,  and  its  surface  is  ulcerated 
and  discoloured.  In  its  neighbourhood  the  mucous 
membrane  is  discoloured  from  haemorrhage.  On  micro- 
scopical examination  the  button-like  mass  is  seen  to  con- 
sist of  granulation  tissue  partly  covered  with  epithelium 
arranged  in  the  form  of  tubules.  There  is  a  tendency  to 
necrosis,  and  there  are  patches  of  infiltration  with  poly- 
morphonuclear leucocytes.  There  is  also  a  great  deal  of 
ha'morrhage,  but  I  could  find  no  evidence  of  micro- 
organisms. The  process  is  apparently  not  a  tumour  and 
neither  is  it  an  infection.  It  seems  to  me  more  like  the 
very  first  commencement  of  an  intussusception." 


A  NEW  METHOD  OF  TEEATMENT  OF  CON- 
TEACTURES  OF  THE  FINGEES. 

By  Lieut.  D.  G.  EUSSELL,  :Sl.C.,  U.S.A. 

[Read    in   the  Section   of  Surgery,    February  8,  1918.] 

The  study  of  the  contractures  of  the  fingers  was  under- 
taken with  ]^Iajor  Haughton's  kind  permission  on  his 
cases  at  the  Blackrock  Alihtary  Orthopedic  Hospital. 
The  large  number  of  these  cases  which  are  seen  and  the 
very  poor  results  of  treatment,  leaving  the  patient  with 
a  marked  disability,  have  led  to  the  endeavour  to  develop 
a  more  rational  line  of  treatment. 

Before  going  into  a  discussion  of  the  treatment  of  con- 
tractures, it  will  be  necessary  to  consider  the  different 
causes  of  the  condition  and  to  classify  them.  The  con- 
tractures may  be  divided  into  two  large  groups,  those  re- 
sulting from  some  lesion  of  the  nerves,  and  those  in  which 
there  is  no  nerve  involvement.  In  the  first  class  the  fol- 
lowing sub-divisions  can  be  made  : — 

1.  Contractures  following  a  complete  section  of  the 
nerve,  with  paralysis  of  one  group  of  muscles  and  over- 
action  of  the  opposing"  muscles. 

2.  Contractures  due  to  a  spastic  contraction  of  one 
group  of  muscles  where  the  nerve  is  stimulated  by  com- 
pression in  a  scar. 

3.  Contractures  resulting  from  some  molecular  disturb- 
ance in  the  nerve  centres  or  nerve  fibres  which  are  com- 
monly called  hysterical. 

4.  Contractures  following  either  a  reflex   from  an  in- 
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volvement  of  a  sensory  nerve  in  a  small  superficial  scar, 
or  the  position  assumed  for  the  relief  of  pain. 

In  the  second  group  of  cases  in  which  there  is  no  nerve 
involvement  the  following  are  subdivisions  : — 

1.  Contractures  due  to  a  scar  involving  either  the  flexor 
or  extensor  muscles  of  the  forearm. 

2.  Contractures  which  result  from  a  scar  adherent  to 
to  the  flexor  or  extensor  tendons. 

3.  Contractures  which  follow  wounds  of  the  palmar 
fascia. 

4.  Contractures  which  result  from  a  long  and  improper 
immobilization  of  the  hand  and  forearm  in  splints  or 
plaster  with  the  development  of  fibrous  teno-sj'novitis. 

The  contractures  which  result  from  these  causes  are 
preventable  if  the  proper  treatment  is  applied  early  in  the 
recent  cases. 

In  considering  the  treatment  of  those  cases  where  there 
is  an  involvement  of  the  nerve,  the  usual  operative  pro- 
cedure of  suturing  the  nerve  or  freeing  it  from  a  scar, 
would  give  far  better  results  if  the  contracture  were  treated 
at  the  same  time.  At  present  the  deformity  is  sometimes 
corrected  by  stretching  under  anaesthesia  and  the  fingers 
put  up  in  the  corrected  position  and  maintained  there 
until  the  massage  is  started.  Then  the  contracture 
usually  recurs  with  the  result  that  it  hinders  the  returning 
function  of  the  parts.  On  the  other  hand  the  contracture 
is  more  often  entirely  overlooked,  and  the  best  result  of 
the  operation  is  lost  because  the  impulses  through  the 
newly  regenerated  nerve  to  an  atrophied  muscle  are 
thwarted  by  the  immobility  of  the  firm  contracture. 
Operative  treatment  of  the  reflex  cases,  where  the  cause  is 
removed,  usually  gives  better  results,  but  the  re-education 
of  the  muscle  is  entirely  overlooked. 
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In  the  treatment  of  the  cases  where  there  is  no  nerve 
lesion,  in  which  the  fingers  are  flexed  into  the  palm,  or 
fixed  in  the  extended  position,  the  results  ohtained  have 
been  far  from  satisfactory.  The  opei-ative  treatment  by 
excision  of  the  scar,  or  shortening  or  lengthening  the 
tendons,  has  given  poor  results,  while  the  stretching  of 
the  contractures  under  an  anesthetic,  and  reposing  in 
plaster  in  the  corrected  position,  has  given  even  less  satis- 
factory results.  In  these  lines  of  treatment  the  surgeon 
fails  to  follow  the  simplest  and  most  efficient  way  of  re- 
storing the  natural  function  of  the  pait.  The  muscles  are 
too  weak  and  do  not  regain  their  power  sufficiently  to  pre- 
vent a  recurrence,  or  the  fingers  become  fixed  in  the  new 
position.  The  muscles  which  are  already  weak  become 
still  weaker  from  disuse,  while  their  re-education  is 
entirely  neglected. 

In  searching  for  some  method  by  which  the  fingers 
could  be  brought  gradually  to  the  corrected  position,  and 
the  muscles  exercised  and  re-educated  at  the  same  time, 
the  use  of  elastic  traction  was  suggested  by  the  elastic 
arm  and  leg  splints  devised  by  Capt.  McCullagh, 
R.A.M.C.  The  rubber  works  ideally  by  assisting  the 
weakened  muscles  to  act  against  the  stronger  opposing 
group,  and  exercising  one  set  of  muscles  by  the  synergic 
action  on  the  other.  The  muscles  thus  receive  physio- 
logical massage,  are  re-educated  to  tlieir  normal  func- 
tion, and  at  the  same  time  a  gradual  but  continuous 
stretching  of  the  contracture  is  taking  place. 

To  illustrate  the  use  of  this  method  : — Where  the 
fingers  are  contracted  into  the  palm  and  the  power  of  ex- 
tension is  lost,  a  leather  glove  is  put  on  the  hand  with  a 
small  metal  ring  sewed  to  the  tip  of  each  finger.  In  some 
cases  it  may  be  found  necessary  to  insert  wedges  under  the 
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fingers  for  a  few  days  to  start  the  extension  so  that  the 
glove  may  be  put  on.  The  fingers  of  the  glove  can  be 
cut  oft'  and  appUed  to  eacli  finger  separately,  and  secured 
to  the  glove  with  a  small  stra])  on  the  back  and  front. 
A  long  posterior  splint  with  rollers  at  the  end,  modified 
from  a  splint  devised  by  Capt.  McCullagh,  is  applied. 
Rubber  cords  three-sixteenths  of  an  inch  in  diameter 
are  attached  to  the  rings  on  the  glove  and  drawn  over  the 
rollers  to  be  fastened  to  a  post  on  the  back  of  the  splint. 
The  patient  is  then  instructed  to  flex  his  fingers  against 
the  elastic  tension. 

Where  the  fingers  are  in  the  extended  position  and  the 
power  of  flexion  is  lost  a  "  short  cock  up  "  splint  is  used 
first  with  a  leather  glove  as  described.  The  rings  on  the 
glove  are  attached  by  rubber  cords  to  a  ])ost  on  the  anterior 
surface  of  the  splint.  The  patient  is  instructed  to  extend 
his  fingers  as  much  as  he  can  against  the  elastic  tension. 
When  the  fingers  are  brought  to  the  flexed  position  a 
posterior  roller  extension  splint  is  ap]ilied  to  continue 
the  re-education  of  the  muscles  and  give  the  muscles  more 
active  physiological  massage. 

The  patient  soaks  his  hand  every  morning  in  a  hot  bath 
for  half  an  hour  before  the  splint  is  applied.  The  splint 
is  put  on  \v'ith  bandages  or  straps  in  such  a  way  as  not  to 
interfere  with  the  movements  of  the  fingers.  The  rubbers 
are  put  on  very  tightly,  as  described,  so  as  to  exert  a 
strong  pull  on  the  fingers,  and  to  give  the  patient  a  re- 
sistance to  work  against.  He  is  instructed  to  flex  or 
extend  as  much  as  he  can  against  the  elastic  tension,  and 
is  put  at  work  in  the  Curative  Shops,  which  will  make  him 
use  his  fingers  and  aid  the  elastic  traction  to  re-educate 
the  movements  of  his  fingers. 

Radium  has  been  used  in  all  cases  and  has  proved  a  very 
T  L 
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essential  factor  in  tiie  treatment.  It  has  been  applied  by 
Capt.  Stevenson,  B.A.M.C,  to  the  scars  and  over  the 
tendoj.a  in  very  large  single  doses,  just  less  than  the  dose 
which  would  produce  a  dermatitis.  The  radium  acts  both 
by  softening  the  scar  and  loosening  the  tendons,  and  by 
its  angesthetizing  effect  in  relieving  pain.  This  allows  the 
contracture  to  move  more  easily  and  without  pain,  thus 
giving  the  elastic  traction  the  best  possible  chance  to  give 
the  phvsiological  massage  and  re-education. 

The    following  cases,   selected  from   a   number   under 
Treatment,  will  illustrate  the  results  to  be  obtained  : — 

Case  1. — Pte.  .     The  patient  had  a  wound  of  the 

hand  involving  the  palmar  fascia  of  ten  months'  duration. 
The  fourth  and  fifth  fingers  were  tightly  flexed  into  the 
palm.  The  fingers  had  been  stretched  and  reposed  in 
plaster,  twice  in  the  corrected  position,  but  each  time  the 
deformity  had  recurred  within  a  few  days  after  the  removal 
of  the  plaster.  He  was  treated  with  radium  over  the  scar 
in  the  palm,  and  over  the  extensor  and  flexor  tendons,  and 
the  elastic  extension  roller  splint  w^as  applied. 

Case  2. — Eflm.  .    This  patient  had  a  through  and 

through  gunshot  wound  of  the  wrist,  with  a  dense  scar 
involving  the  extensor  tendons.  The  fingers  were  fixed 
in  the  extended  position  and  had  been  so  for  eight 
months.  Radium  was  applied  over  the  scars  on  both  the 
dorsal  and  ventral  surfaces  of  the  wrist  and  the  elastic 
flexion  splint  applied. 

Case  3. — Pte.  .     This  patient  has  a  recent  gunshot 

wound  of  hand  involving  the  joalmar  fascia  with  a  con- 
tracture of  the  fourth  and  fifth  fingers  of  six  months' 
duration.  His  fingers  had  been  stretched  and  put  in 
spimts  a  number  of  times  with  recurrences  each  time.  Two 
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months  of  massage  bad  failed  to  give  any  results.  He  was 
treated  with  radium  and  the  elastic  extension  roller  splint 
applied. 

Case  4. — C'pl.  .     This  patient  has  a  recent  gunshot 

wound  of  the  upper  third  of  the  forearm  cutting 
the  ulna  nerve  and  injuring  the  median.  It  is  of 
three  months'  duration,  and  too  soon  as  yet  to  suture. 
He  has  been  on  a  straight  arm  and  hand  splint  for 
the  whole  time,  and  his  fingers  were  fixed  in  the 
extended  position.  The  elastic  flexion  splint  was  applied 
and  the  patient  is  now  able  to  flex  the  second  and  third 
fingers  and  hold  them  in  the  position  shown,  while  the 
muscles  supplied  by  the  ulna  nerve  are  in  good  tone  and 
have  not  atrophied.  The  length  of  treatment  is  three 
weeks. 

The  mental  effect  of  the  treatment  on  the  patient  is 
valuable,  for  he  sees  and  feels  the  improvement  which 
is  taking  place  from  day  to  day.  This  secures  his  co- 
operation, which  is  an  essential  factor  in  the  treatment 
of  all  military  orthopaedic  cases. 

This  use  of  the  elastic  traction  splints  is  recommended 
in  the  treatment  of  recent  cases  as  soon  as  they  are  healed 
to  prevent  the  contractures  from  occurring.  This  method 
should  also  be  applied  to  cases  of  nerve  involvement  early 
while  they  are  awaiting  operation,  as  the  rubber  will  take 
the  place  of  the  paralysed  muscle  and  prevent  the  con- 
tractures from  occurring,  while  the  constant  physiological 
massage  keeps  the  muscle  in  best  possible  condition  tor 
the  results  from  the  nerve  suture. 

Conclusions. — This  method  is  a  very  simple  and 
efficient  way  of  treating  contractures  of  the  fingers. 

It  offers  a  valuable  method  to  prevent  the  occurrence  of 
these  contractures  if  it  is  applied  in  recent  cases. 
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It  will  aid  to  give  better  results  if  used  along  with  the 
operative  treatment  of  nerve  lesions  where  there  are  con- 
tractures of  the  fingers. 

It  gains  the  co-operation  of  the  patient,  which  is  so  im- 
portant in  obtaining  good  results  in  orthopa'dic  work. 

In  closing  I  wish  to  thank  Major  Potter,  Major 
Haughton,  Capt.  Dunne  and  Lieut.  Reams,  for  their  valu- 
able suggestions  and  help  which  they  have  given  me  in 
this  woik.  I  also  wish  to  express  my  thanks  to  the 
President  and  Fellows  of  the  Royal  Academy  of  Medicine 
in  Ireland  for  the  very  great  honour  of  allowing  me  to 
read  this  short  paper  before  them. 


TYPES   OF  MILITARY    ORTHOPAEDIC  CASES. 

(Illustrated    with    Lantern    Slides.) 

By  LT.-COL.    W.   I.   DE    C.   WHEELER,    F.R.C.S.I.; 

Surgeon   to  Mercer's   Hospital. 

[Read  in  the  Section  of  Surgery,  8th  February,  lOlS.] 

Although  it  is  within  the  province  of  a  miUtary  ortho- 
paedic centre  to  deal  with  some  cases  in  no  way  different 
from  those  admitted  as  a  routine  into  a  general  hospital, 
the  great  bulk  of  the  patients  are  recruited  from  what 
would  be  regarded  by  the  general  surgeon  as  the  domain 
of  crippledom. 

In  this  paper  a  few  cases  are  selected  to  illustrate  a  type, 
of  which  there  are  thousands  waiting  for  admission  for 
treatment  under  orthopaedic  auspices.  It  is  only  necessary 
to  work  at  an  orthopEedic  centre  for  a  few  months  to  realise 
that  the  war  centres  which  were  brought  into  life  by  the 
foresight  and  genius  of  Sir  Robert  Jones  have  already 
more  than  justified  their  existence. 

Patience,  originality  and  an  optimistic  spirit  can  accom- 
plish much  in  cases  which  might  well  have  been  relegated 
in  the  old  days  to  the  scrap-heap  of  surgical  failures. 

Those  engaged  in  military  work  to-day  must  think 
orthopsedically,  and,  above  all,  to  take  an  optimistic  view 
of  cases  which  at  first  sight  appear  to  be  mentally  and 
physically  bereft,  and  past  help. 

We  should,  as  far  as  possible,  expunge  from  orthopaedic 
nomenclature  such  terms  as  hysterical,  functional  and 
reflex,  or  at  least  strictly  limit  their  application. 
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If  we  cannot  account  for  the  various  perplexing  and 
paradoxical  lesions  so  often  found  as  a  late  result  of  war 
wounds,  let  us  frankly  admit  in  the  interest  of  progress 
that  they  are  past  our  understanding.  If  by  hysterical 
some  cortical  lesion  as  yet  undefined  is  understood,  and  by 
reflex  some  peripheral  nerve  irritation  not  demonstrable  by 
ordinary  methods  is  indicated,  then  the  terms  are  pro- 
visionally justifiable,  bnt  they  must  be  defined  and  used 
intelligently  or  else  abandoned. 

One  can  have  no  patience  with  such  a  jaunty  diagnosis 
as,  say,  hysterical  shoulder,  or  reflex  talipes  given  for  no 
positive  reason,  but  based  on  the  absence  of  a  muscle, 
nerve  or  joint  lesion  in  the  presence  of  an  obvious  deformity 
or  disability. 

The  first  case  illustrates  these  points. 

A  soldier  was  shot  through  the  wrist-joint  15  months 
ago.  The  wound  was  a  clean  perforation.  There  was  na 
demonstrable  nerve  involvement.  Yet,  as  the  result  of 
an  ascending  neuritis  or  perhaps  the  transmission  of 
nocuous  stimuli  along  the  afferent  nerve  paths,  the  flexor 
muscles  became  hypertonic  and  spastic,  and  there  was  a 
gradual  flexion  contracture  of  the  fingers.  The  extensor 
muscles  soon  became  over-stretched  and  paretic,  and  ex- 
tension of  the  hand  was  impossible.  Such  flexion  con- 
tractures of  the  joints  of  the  fingers,  wrist,  elbow  and  knee 
form  a  large  proportion  of  the  cases  dealt  with  in  an 
orthoptcdic  centre. 

This  case,  however,  is  shown  not  to  illustrate  flexion 
contractures,  but  to  mention  a  secondary  change,  pre- 
sumably in  the  cortex,  resulting  in  the  total  incapacity  of 
the  patient  to  voluntarily  abduct  his  shoulder.  Neverthe- 
less, the  man  was  intelligent,  and  anxious  to  get  well.  If 
asked  to  rr.ise  his  arm  from  his  side  the  deltoid  muscle 
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stood  out  prominently,  and  his  face  got  red,  as  if  he  was 
endeavouring"  to  lift  a  heavy  weight. 

Passively,  however,  the  arm  could  be  fully  abducted  and 
moved  in  all  directions.  Apparently  this  man,  as  the 
result  of  a  disabled  hand  for  15  months,  lost  the  idea  that 
he  was  able  to  raise  the  arm  from  the  shoulder-joint,  and 
so  some  psychic  disturbance  or  real  cortical  change  may 
be  assumed.  This  was  a  case  for  the  performance  of  the 
"  miracle  "  alluded  to  from  time  to  time  in  the  daily  press. 
There  is  no  doubt  that  patients  blinded  and  dumb  from 
shell-shock  recover  their  sight  and  speech  on  the  receipt  of 
exciting  news  or  as  the  result  of  emotional  disturbances, 
and  on  this  hypothesis  the  treatment  of  the  case  was 
carried  out. 

The  patient  was  told  in  the  presence  of  nurses  and 
assistants  that  the  treatment  was  easy  and  the  result 
certain.  He  was  slowly  anaesthetised,  and  given  the  sug- 
gestion while  consciousness  remained  that  he  would  be 
able  to  raise  his  injured  arm  when  he  awoke.  The 
anesthetic  was  pressed  for  a  few  minutes,  and  as  he  re- 
covered in  a  state  of  ether  drunkenness  the  success  of  the 
treatment  was  emphasised.  Before  he  left  the  table  he 
was  instructed  to  demonstrate  to  a  number  of  onlookers 
what  he  now  could  do.  There  was  no  lack  of  confidence 
on  his  part,  and  he  proudly  raised  both  arms  for  the  first 
time  in  15  months  to  full  abduction.  There  has  been  no 
relapse. 

The  second  case  is  somewhat  similar.  The  patient 
received  a  clean  bullet  wound  through  the  calf  without 
involvement  of  the  muscles  or  nerves.  From  the  date  of 
injury  his  foot  assumed  the  position  of  talipes  equinovarus. 

As  in  the  case  of  the  shoulder,  the  position  of  the  foot 
could  be  passively  corrected  with  ease. 
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Taking  a  hint  from  Sir  Robert  Jones,  I  persuaded  the 
patient  that  there  was  a  sjiot  on  his  leg  which,  if  found 
correctly  and  pressed  upon,  would  bring  back  the  power 
of  eversion  of  the  foot?  The  spot  was  found  after  much 
labour  and  difficulty;  the  foot  yielded  instantly,  and  the 
patient  is  now,  by  voluntary  movements,  developing  his 
peroneal  muscles  under  the  admiring  gaze  of  his  wounded 
comrades. 

These  so-called  hysterical  cases,  which  are  likely  due  to 
nocuous  stimuli  causing  cortical  distuii^ance,  should  be 
distinguished  from  the  reflex  cases,  in  which  there  is 
always  a  history  of  early  pain,  and  most  probably  some 
obscure  peripheral  nerve  lesion. 

Tt  is  said  that  the  normal  reflexes  are  exaggerated,  and 
that  the  deformity  cannot  be  reduced  without  force,  even 
under  anaesthesia.  Vaso-motor  disturbances  in  the  form  of 
cyanosis  and  sweating  are  usually  present. 

The  tendons  ]n'oducing  the  deformity  stand  out  pro- 
minently. It  is  quite  common  to  see  a  )'eflex  talipes  with 
the  tendons  of  the  tibialis  anticus  and  posticus  standing 
out  as  tense  cords.  Such  cases  must  be  treated  by  tendon 
transplantation,  for  it  is  waste  of  material  to  simply  divide 
a  spastic  tendon,  wliich  will  exert  more  than  usual  force 
in  a  transplanted  position. 

Tendon  transplantation  has  proved  an  excellent  pro- 
cedure in  orthopaedic  surgery  when  it  is  impossible  to 
restore  an  injured  nerve,  or  for  the  purpose  of  reinforcing 
groups  of  muscles  p-irtially  destroyed. 

In  such  cases  extensor  power  is  further  restored  by 
insertmg  the  pronator  radii  teres  into  the  extensor  carpi 
radialis  longioi-  and  brevior. 

The  most  striking  results  are  obtained  in  cases  of 
"  wrist-drop  "  when  the  flexor  carpi  radialis  and  ulnaris 
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are  brought  round  the  bones  of  the  forearm  and  inserted 
into  the  extensor  tendons  of  the  wrist-joint.  Tendons 
supplied  by  an  injured  median  nerve  can  be  transplanted 
into  the  ulnar  group,  and  vice  versa.  The  quadriceps  ex- 
tensor may  be  made  efficient  or  replaced  by  detaching  the 
biceps  from  the  head  of  the  hbula  and  inserting  it  into  the 
top  of  the  patella. 

A  condition  j^recedent  to  transplantation  of  tendons  is 
the  free  mobility  of  the  joints  which  the  tendon  is  expected 
to  move.  Furthermore,  a  tendon  must  not  be  transplanted 
with  the  object  of  correcting  a  deformity — an  unreasonable 
expectation.  The  deformity  must  be  corrected  first,  by 
wrenching  or  other  means,  and  then  the  action  of  the  new 
tendons  will  maintain  the  balance. 

In  addition  to  deformities,  which  we  only  apologetically 
describe  as  hysterical  or  reflex,  malingering  must  not  be 
forgotten.  The  diagnosis  is  made  when  the  patient  is 
asleep  or  his  attention  distracted.  Then,  again,  in  mili- 
tary surgery  as  in  civil  surgery,  patients  will  relieve  the 
pain  of  inflammatory  processes  by  assuming  the  position 
of  the  greatest  laxity  of  the  structures  about  a  joint.  If 
the  pain  is  not  relieved,  as  is  often  the  case  in  septic 
wounds,  the  deformity  becomes  a  real  one,  with  the 
gradual  adaptive  shortening  of  the  tendons  and  ligaments 
on  the  concave  side. 

Volkmann's  so-called  ischaanic  paralysis  is  quite  a 
common  condition  in  military  orthopaedic  cases.  The 
flexion  contractures  in  this  condition  are  due  to  a  slow 
fibrositis  of  the  muscles.  The  ever-increasing  change 
from  muscle  to  fibrous  tissue  jiroduces  the  characteristic 
contracture  of  the  fingers  and  wrist.  It  will  be  noted  that; 
all  the  conditions  so  far  described  are  entirely  independent 
of  contractures  the  result  of  definite  nerve  lesions. 


170  Types  of  Militanj  OrtJioptrdic  Cases. 

As  we  see  them,  injuries  to  the  median  and  ulnar  nerve 
often  follow  no  definite  anatomical  law.  The  median  can 
only  be  involved,  and  yet  there  will  be  definite  ulnar  con- 
tractures. The  ulnar  may  be  injured  and  vaso-motor  dis« 
turbance  found  in  the  median  area.  I  have  exposed  a 
nerve  with  all  the  signs  of  complete  division  many  months 
after  the  wound  and  found  it  free  from  adhesion  or  swell- 
mg,  and  apparently  normal. 

As  in  shell-shock,  which  renders  a  patient  mentally 
incoherent,  so  occasionally  there  seems  to  be  a  local  in- 
sanity of  the  peripheral  nerves.  The  surgery  of  the  peri- 
pheral nerves  is  too  large  for  discussion,  but  one  i>oint 
may  be  brought  out — that  whereas  there  is  no  limit  of 
time  after  division  for  regeneration  to  take  place  following 
nerve  suture,  the  sooner  after  injury  the  suture  is  per- 
formed the  better.  A  sufficient  time  must,  of  course, 
elapse  after  the  healing  of  a  septic  wound  lest  infection 
be  set  alight.  It  is  futile  to  wait  months  and  months 
before  exposing  the  nerve,  simply  because  electrical  and 
other  examinations  are  not  conclusive  as  to  the  nature  of 
the  injury.     Early  exposure  never  yet  did  harm. 

Here  is  a  case  of  division  of  the  median  nerve  by  a  clean 
perforating  wound  just  above  the  wrist. 

The  lesion  was,  of  course,  well  below  the  level  of  the 
muscular  branches,  yet  the  patient,  in  addition  to  anaes- 
thesia over  the  area  supplied  by  the  median  nerve,  had  loss 
of  all  i^ower  of  the  muscles  save  those  in  the  ulnar  distri- 
bution. It  is  hard  to  explain  these  cases,  but  sometimes 
if  a  man  cannot  feel  he  believes  he  cannot  move,  and  the 
effect  of  various  pin-pricking  examinations  and  an 
occasional  burn  from  the  end  of  a  cigarette  produces  a 
state  of  mind  on  the  part  of  the  patient  which  inhibits  the 
power  of  voluntary  movement  in  the  anaesthetic  area.     If 
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this  is  not  the  explanation  it  may  be  that  owing  to  an 
ascending  nenritis  the  muscular  branches  are  actually  out 
of  action. 

In  the  case  before  us  the  suture  of  the  nerve  was  fol- 
lowed by  returning  sensation,  and  with  the  aid  of  sugges- 
tion and  optimism,  movements  returned,  and  the  patient 
made  a  good  recovery. 

The  treatment  of  contractures  by  elastic  traction  sur- 
passes every  other  method  in  selected  cases.  The  applica- 
tion of  a  simple  elastic  glove  for  extension  contracture  of 
the  fingers,  made  for  me  by  Messrs.  Smith  &  Sheppard,  is 
helpful,  and  is  one  of  many  elastic  traction  arrangements 
produced  by  that  firm  when  the  Blackrock  Orthopaedic 
Centre  first  opened. 

We  have  now,  through  the  energy  and  inventive  aptitude 
of  our  assistants — Captain  McCullagh,  Mr.  Russell,  and 
Mr.  Eeams — adapted  the  principle  of  elastic  traction,  with 
promising  results,  to  almost  every  conceivable  deformity. 
Force  and  "  carnivorous  "  surgery  does  nothing  for  an 
orthopa'dic  case  except  substitute  one  deformity  for 
another. 

Needless  to  say,  perplexing  bone  cases  of  every  descrip- 
tion find  their  way  to  the  Centre.  \Ye  are  a  hiding  ground 
for  the  failures  which  the  best  of  surgeons  experience  in 
a  proportion  of  cases.  The  result  of  operation  by  bone- 
grafting  is  shown  in  the  next  illustration.  The  radius  was 
resected  and  replaced  by  a  graft  from  the  tibia.  It  is  pro- 
posed later,  if  necessary,  to  expose  the  subcutaneous  border 
of  the  ulna,  and  by  a  sliding  graft  to  obtain  proper  apposi- 
tion and  bony  union.  Whatever  may  be  said  of  the  rela- 
tive merits  of  a  sliding  or  lateral  gi-aft  or  intramedullary 
peg,  in  the  case  of  the  radius  the  latter  is  unquestionably 
the  best.     Amongst  other  more  obvious  advantaoes  after 
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the  operation,  the  hand  can  he  twisted  into  supination 
without  disturbing  the  peg-graft. 

It  is  no  exaggeration  to  say  that  practically  every  case 
of  old  injury  to  the  ])ones  of  the  forearm  or  elbow- joint 
arrives  with  inabihty  to  supinate  the  arm,  and  there  is  one 
golden  rule,  learned  from  experience  at  orthopaedic  centres, 
that  all  fractures  of  the  forearm  should  be  set  in  the 
position  of  supination,  whatever  the  level  of  the  injury. 

We  have  had  many  cases  of  fractured  radius  in  the 
upper  third,  with  a  bridge  of  bone  extending  from  the 
site  of  fracture  to  the  ulnar.  There  are  many  operative 
difficulties  in  dealing  with  this  condition,  more  particularly 
with  regard  to  the  safety  of  the  posterior  interosseous 
nerve,  on  wdnch  so  much  depends. 

Personally,  I  expose  the  nerve  in  the  first  instance, 
gouge  away  the  bridge  of  bone,  and  lay  in  a  bit  of  fascia 
to  prevent  reunion.  Jones  recommends,  in  addition,  that 
after  removal  of  the  bone  the  adjacent  raw  surfaces  should 
be  polished  by  rubbing  with  a  smooth  instrument  for  five 
or  ten  minutes  to  inhibit  further  callus  formation.  On 
the  assumption  that  the  upper  end  of  the  radius  is 
su])inated  and  the  lower  end  pronated,  the  bone  is  divided 
w^ith  a  Gigli  saw  and  the  arm  fixed  in  supination. 

Bony  ankylosis  of  the  finger-joints  give  room  for 
thought.  Excision  of  these  joints  are  adequately  described 
in  all  the  text-books,  but  how  many  surgeons  have  experi- 
ence of  the  o})ei'ation  or  its  results? 

Excision  leaves  at  first  a  flail,  a  useless  digit.  The  slack 
is  by  degrees  taken  up  but  the  ankylosis  recurs.  The 
results  of  operation  compare  most  unfavourably  with  the 
same  procedure  in  the  case  of  the  elbow. 

Arthroplasty  gives  the  best  chance  of  a  functionating 
joint,  and  to  accomplish  this  in  the  case  illustrated  the 
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joint  was  excised  and  two  buttons  of  cartilage  about  the 
size  of  a  sixpenny  bit,  taken  from  the  costal  cartilage,  were 
attached  to  the  raw  surfaces  of  the  bone.  The  result 
looked  admirable  at  the  end  of  operation,  and  the  patient 
afterwards  had  a  fair  range  of  movement,  which  is  daily 
improving.  The  ;r-ray  photograph,  however,  suggests 
either  that  the  cartilage  has  been  absorbed  or  is  more  than 
usually  translucent. 

Sir  Eobert  Jones  has  lately  called  attention  to  the 
various  varieties  of  stiff  knees  follow^ing  gunshot  injuries. 

There  is  one  ty])e  with  which  I  have  had  some  success 
in  a  few  cases  in  the  Officers'  Hospital  since  1914. 

The  knee  is  rigid,  or  practically  rigid.  An  rr-ray  photo- 
graph shows  no  bony  ankylosis  in  the  joint.  Under  an 
anaesthetic  the  slightest  motion  can  be  illicited,  but  if  any 
force  is  used,  it  is  obvious  the  patella  will  break  across 
the  condyles  of  the  femur.  The  extensor  apparatus  quad- 
riceps, patella  and  ligament  are  contracted  and  short. 
Massage  is  useless,  elastic  traction  cannot  be  applied,  as 
there  must  be  some  little  motion  to  render  this  treat- 
ment effectual. 

Such  a  limb  is  placed  on  a  splint,  after  the  model  of  the 
old  McTntyre — the  thigh  is  firmly  bound  to  the  upper 
segment  of  the  splint ;  the  splint  is  then  bent  to  a  slight 
angle,  and  the  leg  firmly  secured  between  ankle  and  knee 
with  a  Btrong  elastic  bandage  to  the  lower  segment.  After 
two  or  three  days  the  knee-joint  yields  under  the  con- 
tinuous steady  pull.  The  patient  is  then  released  for  a 
few  days,  w^hen  it  will  be  found  that  the  knee  straightens 
again  in  the  course  of  a  few  hours.  By  a  continuation  of 
this  process  over  some  months  a  small  amount  of  voluntary 
movement  is  obtained,  which  increases  considerably  in  a 
helpful  patient  without  further  treatment  by  the  end  of 
the  year. 
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Last  year  I  read  a  paper  before,  the  Academy  on  the 
"  Advantages  of  Bone-Grafting  in  Cases  of  Pott's  Caries." 
Admirable  results  followed  this  procedure  in  twent}^  cases. 

An  officer  buried  in  the  trenches  by  a  high-explosive 
.shell  was  brought  to  the  base  with  pyrexia  and  pains  along 
the  l^ower  intercostal  nerves.  He  was  diagnosed,  and) 
treated,  not  unnaturally,  as  a  case  of  P.U.O.  He  was 
eventually  transferred  to  Dublin,  with  the  pain  still  con- 
tinuing, and  an  evening  temperature  of  99°.  An  x-ray 
photograph  demonstrated  the  suspected  lesion — active 
destruction  of  two  of  the  lower  dorso-lumbar  vertebrae  from 
tuberculous  disease.  Bone-grafting  and  alternative  treat- 
ments were  discussed  with  the  patient,  and  he  readily 
chose  the  method  which  promised  him  an  early  return  to 
his  regiment,  the  Connaught  Kangers. 

Six  months  after  the  insertion  of  the  bone-graft  he  had 
returned  to  military  duty.  Three  months  after  operation 
there  was  clinical  and  ;i'-ray  evidence  to  show  that  the 
disease  was  quiescent  or  cured,  and  the  diseased  segment 
of  the  spine  firmly  immobilised. 

Contrast  this  procedure  with  the  treatment  of  the  same 
case  along  conservative  lines.  For  one  year  he  w'ould  have 
been  condemned  to  lie  on  his  back  in  a  spinal  carriage,  and 
for  another  year  safety  from  recurrence  could  only  be 
assured  by  the  wearing  of  a  spinal  support. 
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My  object  in  this  paper  is  to  try  to  give  some  estimate  of 
the  value  of  Rontgen  therapy  in  the  conditions  of  which 
I  have  had  some  experience.  Dealing  with  the  subject 
from  a  clinical  standpoint,  I  shall  only  touch  on  such  tech- 
nical matters  as  are  essential  to  my  argument. 

There  are  two  methods  of  estimating  the  value  of  a  given 
treatment. 

1.  By  accurate  statistics,  derived  from  full  notes  of  the 
cases  treated,  and  the  results  obtained. 

2.  In  default  of  such  data,  by  endeavouring  to  formulate 
one's  impressions  as  accurately  and  as  honestly  as  possible 
— a  method  obviously  very  inferior  to  the  first. 

My  material  consists  of  some  500  odd  cases,  over  90  per 
cent,  of  which  were  treated  at  the  x\delaide  Hospital. 
Such  cases  are  often  not  easy  to  keep  in  touch  with,  even 
for  quite  short  periods,  and  to  keep  accurate  statistics  of 
their  progress  for  a  number  of  years  is  extremely  difficult. 
For  this  reason,  and  because  my  notes  as  regards  results 
of  treatment  were  even  more  incomplete  than  the  diffi- 
culties warranted,  I  have  had  to  fall  back  on  the  less 
valuable  method  of  giving   my  impressions. 


17(3      Iniprcssicnis  of  the   Vahic  of  X-ray  Tnatinoit. 

The  therapeutic  effect  of  an  .r-ray  dose  depends  on  the 
quantity  of  the  dose,  on  the  quahty  of  the  rays,  and  on 
the  nature  of  the  tissue  irradiated. 

1.  The  quantity  of  the  dose  can  be  measured  in  various 
ways.  I  describe  one  only.  If  a  small  disc  of  barium 
platinocyanide  be  exposed  to  the  rays,  its  colour  gradually 
changes  from  a  bright  green  to  yellow  and  then  to  brown. 
The  precise  tint  obtained  constitutes  a  measure  of  cc-ray 
quantity.  Sabouraud  determined  a  standard  tint,  such 
that  if  a  pastille  placed  half-way  between  the  .T-ray  target 
and  the  patient's  skin  change  colour  just  sufficiently  to 
match  the  standard  the  dose  on  the  patient's  skin  is  just 
short  of  that  which  causes  a  visible  inflammation.  This 
dose  is  popularly  spoken  of  as  "  a  Sabouraud  dose." 

2.  The  quality  of  the  rays  as  to  penetrative  power  can 
be  determined  partially  by  using  a  "  soft  "  or  "  hard  " 
tube,  and  in  greater  measure  by  interposing  definite  thick- 
nesses of  certain  substances  {e.g.,  aluminium,  leather, 
lint,  &c.)  in  the  path  of  the  rays,  to  cut  off  or  "  filter  " 
the  "  softer"  (i.e.,  less  penetrative)  rays,  while  trans- 
mitting the  "  harder  "  or  more  penetrative. 

3.  The  tissue  irradiated.  Normal  tissues  react  very 
differentlv  to  R5ntgen  rays.  Thus,  the  spleen,  lymph 
glands,  generative  organs,  hair  follicles,  &c.,  are  very 
much  more  sensitive  than  muscle,  connective  tissue,  &c. 
Pathologically  altered  tissues  are  in  differing  degrees 
hypersensitive,  but  one  can  say,  speaking  generally,  that 
cells  of  young,  actively  proliferating  tissues  are  more 
readily  affected  than  the  normal. 

The  action  of  an  overdose  of  .r-rays  on  any  particular  cell 
is  to  cause  its  degeneration.  In  Rontgen  therapy,  then, 
we  apply,  as  it  were,  a  caustic  of  peculiar  penetrative 
power,  and  having  a  selective  action  on  certain  tissues. 
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This  selective  action  is  well  seen  in  the  case  of  the  first 
disease  which  I  deal  with — viz.,  Ringworm.  I  take  it  first 
as  a  good  and  simple  example  of  a;-ray  methods,  and  be- 
cause it  is  perhaps  the  malady  in  which  a^-rays  have  best 
proved  their  therapeutic  worth. 

If  a  Sabouraud  dose  of  .T-rays  {i.e.,  a  dose  just  short  of 
that  which  will  inflame  the  skin)  be  given  to  the  hairy 
scalp,  the  part  so  treated  will  in  about  15  days  shed  its 
hair,  and  become  completely  bald.  About  three  months 
from  the  treatment  a  new  growth  of  hair  commences. 
This  shedding  of  the  hair  is  due  to  a  temporary  atrophy 
of  the  epithelium  of  the  hair  papilla,  which,  being  more 
sensitive,  undergoes  degeneration  from  a  dose  of  a;-rays 
which  is  insufficient  to  cause  visible  change  in  the  other 
elements  of  the  cutis.  If  a  patch  of  ringworm  be  treated 
similarly,  all  the  hair  irradiated,  healthy  and  parasitic,  is 
caused  to  fall  out,  and  the  parasite  is  expelled  with  the 
hair.  The  new  growth  of  hair  which  occurs  later  is  free 
from  the  disease.  The  fungus  is  not  destroyed.  Epilated 
ringworm  hairs  are  capable  of  causing  infection  in  other 
parts  of  the  same  head  or  in  another  individual.  If  a 
considerable  portion  of  the  head  be  affected,  it  is  often 
advisable  to  epilate  the  entire  scalp.  This  can  be  done  in 
5  doses,  and  no  antiseptic  is  necessary  for  the  cure. 

Such  treatment,  if  rightly  carried  out,  is,  I  hold,  im- 
measurably the  best  for  ringworm  of  the  scalp.  The  cure 
is  certain,  painless,  and  rapid.  In  a  month  from  the  com- 
mencement the  child  is  free  from  infection.  There  are, 
however,  certain  difficulties.  (1)  The  dose  must  be  suffi- 
cient, or  epilation  may  be  incomplete ;  (2)  it  must  not  be 
excessive,  or  inflammation  of  the  scalp  may  be  followed 
by  permanent  alopecia.  In  the  treatment  of  single  areas 
I  have  not  infrequently  had  recurrence.  This  may  be  due 
T.  M 
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to  infection  of  neighbouring  areas  by  the  epilated  hairs. 
This  accident,  however,  I  beUeve  can  be  largely  prevented 
by  using  a  parasiticide  ointment  during  the  days  when  the 
hair  is  due  to  fall  out.  This  is  applied  daily,  and  acts  partly 
mechanically  by  catching  the  loosened  hair,  which  can 
then  be  removed  carefully  each  morning.  A  more  potent 
and,  I  think,  more  frequent  cause  of  trouble  is  due  to 
points  of  infection  which  have  already  occurred,  but  are 
overlooked  or  invisible  when  treatment  commences.  I 
like  to  have  the  head  closely  cropped,  or  even  shaved,  prior 
to  treatment,  and  even  then  the  prognosis  should  be 
guarded,  unless  the  whole  head  is  being  treated. 

I  have  treated  some  91  cases.  T  fear  I  am  accountable 
for  three  spots  of  permanent  alopecia.  I  have  also  occasion- 
ally failed  to  get  complete  epilation  on  the  first  application. 
A  second  dose,  however,  given  about  a  month  later,  has 
always  brought  about  a  complete  cure.  Such  failures  are 
to  be  regarded  as  due  to  error  in  dosage.  Every  case  is 
capable  of  complete  cure  by  the  method.  I  have  frequently 
thought  I  was  going  to  fail,  owing  to  the  fact  that  an 
irradiated  area,  after  shedding  most  of  the  hair,  still  showed 
a  number  of  black  dots  over  its  surface — i.e.,  short,  in- 
fected hairs.  I  have  nearly  always,  however,  been  able  to 
remove  these  by  rubbing  the  part  with  wool  soaked  in 
alcohol  or  tincture  of  iodine.  One  frequently  sees  after 
epilation  a  pigmented  central  patch,  representing  the  tinea 
zone,  contrasting  with  the  white  colour  of  the  unaffected 
parts.  I  do  not  think  it  desirable  ever  to  irradiate  a  ring- 
worm where  inflammation  is  present,  partly  because  such 
inflammation  may  in  itself  effect  a  cure,  and  also  because 
a  normal  .x-ray  dose  may  have  undue  effect  on  inflamed 
skin.  A  curious  after  effect  which  I  have  seen  in  a  very 
few  cases  is  that  the  new  growth  of  hair  has  been  different  in 
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colour  from  that  of  the  rest  of  the  head.     So  far  as  I  know, 
this  effect  is  transitory. 

I  think  all  cases  should  be  watched  after  treatment,  and 
should  any  sign  of  inflammation  occur,  appropriate 
remedies  should  be  used  to  allay  it.  I  believe  that  in  this 
way  one  may  sometimes  be  able  to  avert  permanent  ill- 
effects,  when  the  dose  has  been  verij  slightly  exceeded. 
It  is  noteworthy  that  all  three  cases  in  which  a  spot  of 
permanent  alopecia  developed  had  failed  to  turn  up  for 
treatment  at  the  time  epilation  was  expected. 

Favtis. — The  treatment  of  favus  is  precisely  similar  to 
that  of  ringworm,  but  in  this  disease  the  use  of  parasiticide 
applications  is  imperative,  for  the  disease  is  one  affecting 
the  skin  as  well  as  the  hair  follicle.  The  surface  growth 
must  be  sterilised  by  antiseptics,  the  hair  era'dicate'd  by 
the  rays.  T  have  been  disappointed  with  my  final  results 
in  favus.  Of  nine  cases,  some  have  recurred — I  cannot 
say  precisely  how  many.  I  am  inclined  to  attribute  recur- 
rence to  re-infection  from  such  means  as  dirty  pillows,  &c. , 
&c.,  in  their  homes.  In  two  cases  which  I  remember 
recurrence  took  place  some  considerable  time  (months) 
after  I  believed  them  well.  Most  of  the  favus  cases  I  have 
seen  were  extremely  dirty.  The  favus  cases  I  saw  treated 
with  a:-rays  in  Vienna  did  extremely  well. 

New  Growths  in  the  Epidermis. — (1) — Rodent  Ulcer. 
— In  the  pre-ulcerative  stage,  or  when  the  lesion  is  smali 
and  superficial ,  I  like  to  give  rather  more  than  a  Sabouraud 
'dose,  shielding  the  surrounding  parts  with  lea'd  foil,  &c. , 
and  then  wait  for  about  a  month — i.e.,  until  reaction  is 
over — before  deciding  whether  further  doses  are  necessary. 
Sometimes  the  rodent  has  by  this  time  completely  dis- 
appeared.     With  large  ulcerated  surfaces,  it  is  better,  I 
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think,  to  give  more  frequently  repeated  doses  of  a 
Sabouraud  or  less.  In  treating  58  cases  of  rodent  ulcer 
and  epithelioma  of  skin  I  have  never  seen  any  evidence  of 
such  doses  stimulating  a  malignant  growth  to  greater 
activity.     Theoretically,  a  small  dose  may  dc  so. 

I  have  more  than  once  seen  a  rodent  ulcer  entirely  dis- 
appear with  a  single  dose ,  insufficient  to  cause  any  redden- 
ing of  the  skin.  I  usually,  however,  aim  at  producing 
slight  inflammation.  The  resulting  cicatrix  is  cosmetically 
all  that  can  be  desired.  I  have  had  recurrences,  and  I 
have  had  cases  which  years  afterwards  appeared  to  be 
complete  cures.  Unfortunately,  I  have  not  succeeded  in 
keeping  sufficiently  long  in  touch  with  many  of  my  cases 
to  form  an  accurate  idea  of  what  percentage  remain  per- 
manently well.  I  think  a  few  prophylactic  doses — prefer- 
ably some  with  ' '  hard  ' '  filtered  rays — should  be  given  to 
an  apparently  healed  ulcer.  I  believe  that  in  this  way 
recurrence  could  be  avoided  with  certainty. 

Kodent  ulcers  involving  periosteum,  cartilage,  &c.,  are 
often  very  intractable,  but  here  again  I  believe  we  shall 
Jiave  much  better  results  by  employing  larger  doses  of 
filtered  rays.  My  experience,  however,  is  at  present  far 
too  limited  to  form  certain  conclusions. 

It  is  sometimes  difficult  to  decide  whether  a  growth 
should  be  regarded  as  rodent  or  true  epithelioma.  The 
latter,  as  a  rule,  require  more  vigorous  treatment.  I  have 
found  true  epithelioma  very  variable  in  their  response  to 
a;-ray  treatment.  Some  do  very  well,  others  very  badly, 
nor  have  I  been  able  to  form  any  judgment  from  the  ap- 
pearance of  an  epithelioma — whether  it  is  likely  to  be 
cured,  benefited  or  unaffected  by  a:-ray  treatment. 

There  is,  however,  one  class  of  case  which  I  hope  never 
to  rr-ray  again,  and  that  is  rodent  or  epithelioma  develop- 


By  Dr.  W.  G.  Harvey.  181 

ing  on  the  top  of  lupus.  I  have  had  four  such  cases, 
and  every  one  went  rapidly  to  the  bad.  I  believe  they  are 
the  only  cases  in  which  I  have  seen  cc-rays  exert  an  evil 
influence,  but  in  them  I  am  convinced  a;-rays  did  harm. 
I  understand  radium  is  useful  in  these  cases,  but  have  no 
personal  experience. 

(2)  Warts. — Senile  warts  occurring  on  the  face,  often 
in  association  with,  or  precursors  to,  epithelioma,  as  a  rule 
do  well,  and  often  clear  up  with  a  single  Sabouraud  dose, 
though  this  may  have  to  be  repeated. 

I  have  not  so  much  experience  of  warts  on  younger 
people.  In  one  case — a  woman  aged  25 — a  single  Sabouraud 
dose  removed  the  warts  from  the  side  irradiated  (E.).  She 
was  taking  Magnesium  Sulphate  at  the  time,  but  tne 
warts  on  the  left  side  of  her  face  persisted.  I  lost  sight  of 
the  case  afterwards. 

I  have  removed  warts  from  juvenile  hands  by  rc-rays, 
but  the  method  is  troublesome,  and  I  have  not  had  uni- 
formly good  results.  I  much  prefer  to  freeze  and  curette 
them. 

I  have  to  thank  Dr.  Bewley  for  four  cases  of  warty 
growths  on  the  feet.  All  caused  considerable  inconvenience 
to  the  patients,  and  each  interested  me  in  its  behaviour 
after  irradiation. 

1.  To  the  first,  a  lady  relative  of  my  own,  I  gave  1^  S. 
To  my  surprise,  there  was  no  inflammatory  reaction  seen 
or  felt.  A  full  month  after  the  dose  the  horny  growth, 
about  the  size  of  5s-,  separated,  remaining  for  a  couple  of 
days  attached  by  fine  thread-like  processes  or  "  roots," 
and  then  the  whole  mass  came  away. 

2.  To  the  second  case,  a  young  lady  with  a  number  of 
painful  warts  on  the  sole  of  the  foot,  T  gave  a  full  S.  There 
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was  no  inflammation.  After  five  weeks  the  centre  of  each 
callosity  became  blackened,  apparently  hsemorrhagic,  and 
two  weeks  later  separated,  leaving  normal,  soft  skin. 

3.  To  the  third,  also  a  lady  with  painful  warts  on  the 
sole,  I  gave  a  full  S.  A  fortnight  later  the  sole  of  the  foot 
became  swollen,  very  itchy,  and  looked  as  if  bruised.  This 
appearance  wore  off  in  the  course  of  a  week,  the  centres  of 
the  warts  becoming  haemorrhagic.  One  large  one  sup- 
purated, and  after  I  had  opened  it,  it  separated  and  came 
away.  To  hurry  matters,  as  the  centres  were  quite  soft, 
I  curetted  these  away,  and  poulticed  the  foot  for  a  couple 
of  days,  when  the  remainder  of  the  thickened  skin  pealed 
off. 

In  the  fourth  case — a  young  man  grinding  for  the  army 
— I  gave  about  1|  S.  to  the  sole  of  the  foot.  Three  weeks 
later  there  was  a  well-marked  inflammatory  reaction.  The 
centres  became  softened,  and  darkened.  I  curetted  as 
before,  and  shortly  afterwards  the  remainder  of  the  horny 
growths  separated,  leaving  a  soft,  smooth,  somewhat  pink, 
skin  where  they  had  been. 

Keloid. — I  think  this  condition  can  be  very  successfully 
treated  with  a;-rays  In  three  or  four  cases  which  I  treated 
the  swelling  and  hardness  disappeared  very  largely,  if  not 
entirely,  and  I  believe  no  recurrence  has  ensued.  In  my 
first  case  I  was  not  successful ;  I  did  not  give  large  enough 
doses,  and  afterwards  lost  sight  of  her.  I  consider  it 
necessary  to  produce  a  moderate  erythema.  In  one  case 
at  least — I  think  two — this  resulted  in  a  good  deal  of  pig- 
mentation. I  should  now  be  inclined  to  give  a  very  full 
dose  with  hard-filtered  rays,  and  would  hope  to  avoid  pig- 
mentation. One  case  of  morpha^a  improved  with  x-i-ax 
treatment. 
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Lupus. — I  first  commenced  treating  lupus  with  very 
small  doses  of  ic-rays  given  daily.  My  results  were  un- 
satisfactory. After  studying  under  Holzknecht  in  Vienna, 
I  began  to  employ  doses  of  one  S.  or  more,  repeating  in  a 
month's  time  or  when  the  reaction  was  over.  This  led  to 
better  results.  I  have  had  a  few  complete  cures,  three  or 
four  perhaps  in  all,  out  of  some  65  cases  treated.  More 
frequently,  considerable  benefit  in  healing  and  cicatrising 
of  the  lupus  tissue  resulted  from  the  first  few  applications, 
after  which  the  remaining  lupoid  tissue  appeared  to  become 
more  resistant.  This  was  very  disappointing  ;  but,  on  the 
other  hand,  I  found  that  such  cases  usually  remained 
quiescent  for  very  long  periods — years — and  though  in  no 
sense  cures,  the  result  was  often  a  considerable  satisfaction 
to  the  patient.  1  saw  only  the  other  day  a  girl  whom  I 
had  treated  for  fairly  extensive  lupus  of  the  neck  eleven 
years  ago.  It  had  remained  well  in  the  interval,  but  a 
small  patch  has  now  recurred  on  the  right  cheek.  If,  as 
in  private  cases,  a  perfect  cure  and  cosmetic  result  are  de- 
sired, Finsen  light  in  most  cases  is,  in  my  opinion,  alone 
competent,  but?  the  treatment  will  often  be  greatly 
shortened  and  expense  cut  down  by  preliminary  x-ray 
treatment.  This  is  especially  the  case  in  the  ulcerative 
and  verrucose  forms.  In  my  opinion  a;-ray  results  are 
infinitely  more  durable  than  surgical,  unless  complete 
excision  be  possible.  The  combination  of  both  methods  is 
often  better  than  either  alone.  Neither  is  as  good  as 
Finsen  light,  when  the  patient  can  afford  the  time  and 
expense. 

I  was  greatly  struck  with  the  result  of  ic-ray  treatment 
in  the  case  of  a  girl  with  fairly  extensive  lupus  of  the  face. 
As  she  was  going  to  the  country  I  exposed  the  areas  to 
a:-rays,  and  told  her  to  return  m  a  month.     In  five  weeks 
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she  returned,  and  I  did  not  at  first  recognise  her,  as  the 
lupus  seemed  to  be  practically  cured.  The  result  was  so 
much  better  than  I  anticipated  that  I  inquired  carefully 
into  her  history,  and  found  that  she  had  been  having  tuber- 
culin treatment  for  more  than  a  year,  given  with  opsonic 
control  by  the  late  Professor  A.  H.  White.  Since  then  I 
have  commenced  treatment  in  practically  all  the  lupus 
cases  by  a  weekly  injection  of  small  doses  of  tuberculin, 
usually  about  l/4000th  ragm.,  and  I  think  the  cases  have 
done  decidedly  better,  though  none  have  given  so  dramatic 
a  result  as  this. 

In  some  nine  cases  of  lupus  erythematosus  I  have  not 
jbeen  successful,  though  the  tissue  appears  to  be  very  sen- 
sitive to  a;-rays,  inflaming  very  readily. 

Tubercular  glands  are  said  to  do  wonderfully  well  with 
Kontgen  irradiation,  provided  they  are  not  already  caseat- 
ung  or  suppurating.  It  is  by  no  means  always  easy  to 
exclude  these  conditions  with  certainty.  I  have  treated  a 
few  cases  with  a  combination  of  the  x-ray  method  with 
tubercular  injections,  and  have  seen  some  improvement, 
but  I  have  not  been  greatly  impressed  with  the  results 
obtained. 

Actinomycosis. — I  treated  one  case  and  do  not  think 
the  rays  influenced  the  disease  in  any  way. 

Coming  to  the  treatment  of  neoplasms  and  disease 
lying  beneath  the  skin,  or  deep  in  the  tissues,  we  find  the 
treatment  of  many  cases  sadly  hampered  through  fear  of 
causing  skin  burns.  Since  the  methods  of  "  filtration  " 
and  "  cross-fire  "  have  been  employed,  treatment  has  been 
much  more  vigorous  and  results  have  much  improved.  I 
have  had  pangs  of  regret  looking  over  my  earlier  cases  at 
^ho  totally  inadequate  dosage  given.    My  experience  of  the 
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newer  methods  has  been  interrupted  by  nineteen  mouths' 
service  in  France,  but  I  am  confident  we  may  look  forward 
to  still  better  results  as  the  technique  develops. 

The  only  cases  of  this  type  of  which  I  have  much  ex- 
perience are  thyroid  enlargements  and  malignant  tumours. 

Exophthalmic  Goitre. — X-ray  treatment  usually  benefits 
considerably  the  general  symptoms  of  Graves's  disease. 
The  rays  should  be  applied  over  the  thymic  region  as  well 
as  over  the  thyroid.  Tachycardia  and  nervousness 
diminish,  exophthalmos  not  infrequently  becomes  less 
pronounced,  and  the  gland  may  show^  considerable  shrink- 
age, though  this  is  not  invariably  so.  A  severe  case  is  no 
contraindication,  but  I  think  those  of  long  duration,  where 
secondary  nerve  change  may  have  set  in,  are  less  favour- 
able. I  have  treated  some  18  cases,  and  am  responsible 
for  a  good  deal  of  skin  pigmentation  and  telangiectases  in 
several  of  my  earlier  cases.  This  disfigurement  can  now 
be  largely  if  not  entirely  avoided.  In  nine  cases  of  simple 
goitre,  I  do  not  think  the  rays  were  of  any  considerable 
benefit. 

Malignant  Neoplasms. — There  can  be  no  question  but 
that  Eontgen  irradiation  should  never  be  employed  as  a 
substitute  for  operative  removal  of  a  neoplasm  where  such 
is  possible.  When  it  is  impossible,  irradiation  may  very 
frequently  cause  shrinkage  of  the  growth,  will  usually 
relieve  pain,  and  certainly  sometimes  prolong  life. 
Secondary  nodules  not  infrequently  disappear  after  treat- 
ment ;  unfortunately,  I  have  only  too  often  seen  others  re- 
appear in  the  neighbourhood  or  in  distant  parts.  Occasion- 
ally this  is  not  so,  but  it  must  be  remembered  that  it  is 
often  impossible  to  say  if  a  nodular  swelling  be  truly 
secondary    or    merely    an    inflammatory    enlargement    of 
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glands.  It  is  all  too  easy  to  draw  too  optimistic  conclusions. 
I  was  particularly  pleased  about  a  case  of  Mr.  Gunn's,  W'ith 
a  malignant  parotid  tumour,  now  alive  and  well  11^  years 
after  treatment.  I  was  under  the  impression  until  the 
other  day  that  only  a  partial  removal  had  been  possible, 
but  I  learn  from  Mr.  Gunn  that  in  all  probability  no 
malignant  tissue  was  left  behind  at  operation.  The  credit, 
therefore,  must  go  to  the  skill  of  the  surgeon.  Sarcoma 
occasionally  reacts  very  dramatically  to  a;-rays,  and 
on  the  whole  I  am  inclined  at  present  to  think  that  sar- 
comata are  usually  more  markedly  sensitive  to  irradiation 
than  carcinoma,  but  I  am  not  sure.  I  remember  one 
sarcoma  which  shrank  to  less  than  one  quarter  of  its 
original  size  with  only  three  or  four  exposures.  Another 
case,  which  surprised  me  very  much  by  considerable 
shrinkage,  was  a  bony,  hard  tumour  of  the  skull  (I  believe 
an  osteo-sarcoma).  The  case  ended  fatally,  but  pain  was 
greatly  relieved  for  some  time. 

Probably  the  greatest  benefits  of  irradiation  in  cancers 
would  be  obtained  by  treatment  of  wound  areas  after 
operation  in  a  prophylactic  sense.  1  have,  of  course, 
treated  cases  in  this  way,  and  with  apparent  success ;  but 
only  from  long  experience  and  very  carefully  compiled 
statistics  could  the  value  of  the  method  be  estimated  pro- 
perly. Needless  to  say  such  treatment  would  require  a 
very  great  deal  of  time  and  trouble. 

In  the  treatment  of  malignant  neoplasms  I  have 
frequently  been  struck  by  two  subjective  symptoms  : 
(1)  the  early  relief  of  pain,  and  (2)  the  promotion  of 
sleep.  Several  patients  have  told  me  they  had  had  the 
first  good  night's  sleep  for  some  time  immediately  after 
an  a;-ray  exposure. 

My  experience  of  other  diseases  is  small,  but  recently 
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I  have  had  satisfactory  results  in  the  treatment  by  large 
a;-ray  doses  of  uterine  nnjoinata  and  enlarged  prostates. 
One  patient  told  me  that  six  doses  to  his  prostate  had  re- 
lieved all  his  symptoms — frequency,  feeling  of  fulness  in 
the  rectum,  &c. ;  and  he  added  that  the  symptoms  com- 
menced to  abate  immediately  after  the  first  exposure.  Such 
cases  of  mine  are,  however,  too  few  and  too  recent  to  form 
a  basis  for  conclusions. 

I  have  made  no  attempt  to  deal  exhaustively  with  a;-ray 
therapy — far  from  it.  I  have  dealt  only  with  the  clinical 
aspect,  and  have  recorded  only  my  own  experience  and 
my  own  impressions  as  the  title  of  this  paper  implies,  so 
that  even  as  a  clinical  record,  large  gaps  are  left  where 
my  experience  has  been  lacking.  I  have  omitted  theor- 
etical problems  and  pathological  considerations.  The 
latter  especially  interest  me,  and  I  have  elsewhere  re- 
corded my  own  experiments  in  the  tissue  changes  pro- 
duced by  Bontgen  irradiation. a 

Only  by  such  omissions  could  I  keep  this  paper  within 
reasonable  bounds.  If  it  serve  to  promote  discussion  I 
trust  its  shortcomings  will  be  overlooked. 

I  am  sure  I  shall  be  forgiven  for  not  naming  in  detail 
those  whom  I  have  to  thank  for  the  cases  from  which 
I  have  compiled  these  notes.  I  cannot,  however,  conclude 
without  expressing  my  sincere  indebtedness  to  Dr.  Wallace 
Beatty  not  only  for  the  valuable  material  from  his  skin 
clinic,  but  for  his  never  faihng  help,  advice,  and  encour- 
agement, given  with  a  generosity  which  only  those  who 
know  Dr.  Beatty  can  appreciate. 


The  President  spoke  of  the  reliability  of  the  treatment  of 
ringworm  by  x-rays,  but  gave  a  note  of  warning  of  the  danger 
of  producing  permanent  baldness.     The  treatment  of  painful 
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warts  in  the  feet  was  of  great  importance,  as  such  warts 
produced  much  disability.  He  referred  to  the  great  difficulty 
of  estimating  the  value  of  various  methods  of  treatment  of 
malignant  tumours. 

De.  Maurice  Hayes  mentioned  the  practical  difficulties  of 
treatment  of  ringworm  of  the  scalp.  He  recommended  that 
the  hair  should  be  cut  closely  before  treatment  is  started, 
otherwise  small  infected  areas  are  almost  sure  to  be  overlooked. 
He  advocated  a  screen  of  aluminium  .5  to  1  mm.  in  thickness. 
He  had  noticed  an  alteration  in  the  colour  of  the  new  hair 
following  use  of  a:-rayB  under  the  most  satisfactory  conditions. 
The  after  treatment  of  these  cases  was  of  the  first  importance. 
In  the  treatment  of  lupus  he  had  had  excellent  results  using  a 
dose  of  half  a  quarter  "  Sabouraud  "  every  fortnight  or  so.  He 
had  not  got  good  results  by  a  combination  with  tuberculin 
therapy.  He  preferred  .r-ray  to  Finsen  light  in  the  treatment 
of  lupus,  except  for  the  cosmetic  result.  He  strongly  recom- 
mended .r-ray  treatment  of  malignant  disease  ot  the  breast 
after  operation. 

Dr.  Moorhead  referred  especially  to  a;-ray  therapy  in  the 
treatment  of  Graves's  disease.  He  looked  on  x-rays  as  a 
specifiG  in  this  condition  provided  the  disease  were  at  all  acute. 
He  detailed  the  method  he  adopted  and  said  that  it  gave 
excellent  results.  In  some  cases  of  uterine  fibroids  he  had  also 
seen  excellent  results  from  r-ray  therapy. 

Dr.  Crofton  asked  if  there  were  any  danger  of  thyroid 
insufficiency  following  .r-ray  treatment  of  exophthalmic  goJtre. 
He  felt  that  the  danger  was  real.  He  believed  that  the  com- 
bination of  r-ray  and  tuberculin  therapy  was  most  bene- 
ficial in  lupus. 


THE    SCOPE   OF   HYSTEKECTOMY    IN    MALIG- 
NANT  DISEASE    OF  THE   UTEBUS. 

By  EICHAED  D.   PUEEFOY,  M.D.,   F.E.C.S.I.; 

President  of  the  Royal  Academy  of  Medicine  in  Ireland. 

[Read  in  the  Section  of  Obstetrics,  February  22,  1918.] 

I  PROPOSE  to  lay  before  you  a  brief  account  of  a  case  of 
squamous  carcinoma  of  the  uterus  recently  under  treat- 
ment in  the  Eotunda  Hospital,  and  to  invite  discussion 
on  some  points  in  the  treatment  of  such  cases  generally, 
The  patient,  M.  H.,  was  aged  40,  had  given  birth  to 
seven  children,  the  last  about  eleven  years  ago.  Before 
admission,  during  several  months  she  had  suffered  from 
leucorrhoea,  menorrhagia,  and  metrorrhagia,  as  well  as 
occasional  pain  in  the  back.  Her  general  health  was  good ; 
she  was  stout  and  presented  a  healthy  appearance.  Vaginal 
examination  revealed  a  large  indurated  cervix,  the  canal 
of  which  was  converted  into  a  large  funnel-shaped  cavity 
by  advanced  malignant  ulceration.  The  outline  of  the 
uterine  body  was  not  easily  made  out,  but  there  was 
obvious  implication  of  the  parametrium  in  both  sides  of 
the  pelvis,  in  a  more  advanced  degree  on  the  left.  Pallia- 
tive treatment  consisted  in  removing  as  much  as  possible 
of  the  sloughing  tissue  and  subsequent  use  of  the  thermo 
cautery.  On  three  subsequent  occasions  other  caustics 
were  used  :  nitric  acid,  strong  perchloride  of  iron,  and  a 
concentrated  solution  of  sulphate  of  zinc.  A  marked  im- 
provement in  the  condition  of  the  cervix  and  diminu- 
tion of  discharge  were  obtained  by  these  measures,  and 
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I  then  decided  to  attempt  the  removal  of  the  uterus.  A  free 
incision  was  made  and  the  bowels  were  packed  away  with 
large  sponges  and  an  ovarian  cyst  on  the  left  side  was 
brought  into  view  and  removed.    The  uterus  was  drawn  up 
as  far  as  practicable  with  ring  forceps,  the  round  ligatures 
and   peritoneum  were   divided    and  the   broad   ligaments 
opened.     Traction  on  the  uterus  during  these  proceedings 
caused  separation  of  the  body  from  the  cervix,  showing 
how  deeply  the  disease  had  invaded  the  wall  of  the  uterus. 
The  left  uterine  artery  was  secured  and  the   left   ureter 
was  exposed  near  its  connection  with  the  bladder.     Pos- 
teriorly a  large  mass  of  infiltrated  tissue  lay  encircling  the 
ureter  at  its  entry  into  the  pelvis,  and  in  endeavouring  to 
deal  with  this  unfortunately  the  ureter  was  severed.     My 
colleague,  Dr.  Tweedy,  who  was  assisting  me,  dexterously 
implanted   the  ureter  in  the    bladder    and    a    supporting 
stitch  was  passed  to  prevent  undue  strain.     The  subse- 
quent steps  of  the  operation  consisted  in  the  insertion  of 
the  usual  gauze  drain  in  vagina  and  through  the  abdominal 
incision  with  the  additional  security  obtained  by  using  a 
Kocher's  tube.     Notwithstanding  the  advanced   stage  of 
the  disease  present  when  the  patient  came  under  observa- 
tion, a  satisfactory  convalescence  ensued,  and  though  some 
slight  leakage   of  urine  occurred   at   first  it   had  almost 
ceased  when  the  patient  was  leaving  the  hospital.     Slight 
suppuration  in  the  abdominal  wound  also  occurred  for  a 
short  time.    Many  of  the  risks  incidental  to  hysterectomy 
for  cancer  are   exemplified   in   the  history  of  this   case, 
and  T  invite  youropinions  as  to  the  best  mode  of  dealing 
with  or,  better  still,  of  avoiding  them. 

Firstly,  when  should  we  consider  a  case  inoperable? 
My  own  opinion  is  that  if  there  be  a  reasonable  prospect 
of  the  patient   surviving  the   operation   even  for   a  few 
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months,  the  proceeding  is  justifiable,  as  it  in  most  cases 
secures  rehef  from  foul  discharge  and  to  some  extent 
mitigates  pain.  It  may  sometimes  happen  that  the  condi- 
tions found  to  bel  present  when  the  belly  is  opened 
evidently  involve  too  much  immediate  danger  to  justify 
further  interference,  but  the  more  experience  one  gains 
the  fewer  these  cases  will  become.  The  preparatory  treat- 
ment with  which  you  are  all  familiar  should  be  carefully 
carried  out  with  the  utmost  care  and  gentleness,  bearing 
in  mind  the  risk  of  perforating  the  uterine  wall.  The  use 
of  radium  in  the  manner  so  successfully  evolved  for  us 


by  Captain  Stevenson,  sometimes  brings  about  a  truly 
marvellous  improvement  in  the  local  conditions,  making 
the  radical  treatment  possible  in  cases  apparently  hopeless 
before  its  use.  Further,  I  am  of  opinion  that  in  some  cases 
the  risk  of  injury  to  the  bladder  may  be  diminished  if  we 
begin  by  thorough  disinfection  of  the  vaginal  canal,  and 
proceed  with  the  first  stage  of  vaginal  hysterectomy, 
separating  the  bladder  from  the  cervix  and  opening 
Douglas's  space  and  placing  therein  a  plug  of  iodoform 
gauze.  The  best  mode  of  dealing  with  a  severed  ureter 
must  always  be  an  anxious  and  difficult  problem  to  solve. 
Where  the  walls  are  thickened  union  of  the  ends  must  be 
well  nigh  impossible.  Implantation  of  the  distal  end  in 
the  bladder  is  generally  feasible  :  and  it  is  interesting  to 
recall   that   in   some   recent  experiments  ligature  of   the 
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ureter,  after  injury,  brought  about  a  gradual  atrophy  of 
the  kidney  without  ill  effects.  Venous  haemorrhage  in  the 
broad  ligaments  is  sometimes  a  very  formidable  source  of 
risk  and  very  difficult  to  deal  with.  I  think  some  device, 
such  as  the  instrument  I  show  you,  for  lifting  up  the 
vaginal  roof  might  sometimes  prove  helpful.  The  uterine 
arteries  in  these  cases  are  sometimes  obliterated  by  the 
infiltrated  condition  of  the  parametrium.  In  the  case 
reported  only  one  was  ligatured.  I  venture  to  ask  the 
expression  of  your  opinion  on  three  points  especially — 
viz.,  the  propriety  of  operating  in  advanced  cases; 
secondly,  the  best  way  of  dealing  with  an  injured  ureter ; 
and  thirdly,  by  what  steps  suppuration  in  the  abdominal 
wound  may  ])e  rendered  less  frequent. 


Dr.  Tweedy  found  himself  in  complete  agreement  with 
Dr.  Purefoy  in  his  contention  that  operations  for  cancer  of 
the  uterus  should  be  cond.ucted  for  the  relief  of  pain  and 
distress,  quite  irrespective  of  the  chances  of  subsequent 
eradication  of  the  disease.  An  enormous  number  of  women 
were  at  present  permitted  to  die  in  agony  and  without  the  aid 
which  is  properly  due  to  them  from  surgical  art. 

Dr.  Bethel  Solomons  believed  in  operating  in  late  cases  of 
cancer  in  order  to  relieve  pain.  He  thought  that  patients 
should  be  told  of  the  great  danger  of  the  Wertheim  operation 
and  of  the  chance  of  the  relief  existing  for  a  short  time  only. 
The  ureter  when  injured  should  be  imbedded  in  the  bladder^ 
or  should  be  tied,  and  this  alternative  depended  on  the  con- 
ditions present.  He  had  found  venous  haemorrhage  to  be  the 
greatest  danger.  A  preliminary  course  of  radium  was  advisable 
before  the  major  operation.  TJie  radium  relieved  symptoms 
so  much  that  in  the  case  of  hospital  patients  a  refusal  to  have 
further  treatment  was  a  common  occurrence. 

Dr.  FitzGibbon  thought  that  where  from  examination  the 
disease  appeared  not  to  have  involved  the  bladder  and  rectum 
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the  patient  should  be  given  the  option  of  operation,  as  it 
was  impossible  to  judge  the  extent  of  the  disease  from  ths 
induration  felt  in  the  parametrium.  Often  this  was  largely 
inflammatory  from  septic  absorption.  He  thought  the  most 
extensive  removal  of  the  vaginal  foniices  and  vagina  should 
be  done,  as  well  as  the  surrounding  parametrium.  Where  the 
glands  were  involved  the  disease  was  probably  out  of  reach, 
and  therefore  no  great  benefit  was  to  be  obtained  by  searching 
for  pelvic  glands  and  prolonging  the  operation. 

The  President  said  : — In  determining  the  operability  in  a 
case  of  cancer  of  the  uterus,  stress  must  be  laid  on  the  type  of 
cancer  present,  its  place  of  origin,  and  the  activity  of  the 
mitotic  change  in  the  cells.  He  recommended  in  advanced 
cases  the  preparatory  treatment  with  chloride  of  zinc  A 
damaged  ureter  should,  if  possible,  be  imbedded  into  the 
fixed  portion  of  the  bladder  ;  failing  this  he  opens  the  bladder, 
passe?  a  curved  forceps  through  the  urethra,  seizes  the  ureter 
and  draws  it  into  the  bladder.  Two  laterjil  sutures  approxi- 
mate the  bladder  wall  opening.  Fixation  sutures  to  the  wall 
of  the  pelvis  prevent  retraction  of  bladder.  The  abdominal 
incision  can  be  protected  from  infection  by  the  use  of  a  rubber 
dam  properly  sutured,  and  by  tamponing  the  uterus  before 
operation  with  gauze  saturated  with  iodine. 


N 


CARDIOSPASM. 
By  MAURICE  R.  J.  HAYES,  F.R.C.S.I. 

[Read  in  tlie  Section  of  Surgery,  March  8,  1918.] 

J.  B.,  aged  thirty-six,  was  referred  to  me  for  .v-ray  ex- 
amination in  Juno,  1917,  by  Dr.  W.  A.  Cooke.  The 
patient  supplied  me  with  the  following  history  : — 

"  As  a  boy  my  health  was  generally  good  till  I  reached 
14  years.  At  that  age  I  got  a  very  severe  cold  which  de- 
veloped into  pleurisy,  and  since  then  I  have  been  very  sub- 
joct  to  colds,  and  they  always  affect  my  chest, 

"  When  I  was  about  twenty  years  of  age  I  first  found 
trouble  with  my  stomach  as  follows  : — Fullness  after  eat- 
ing and  inclined  to  vomit  for  an  hour  or  so  afterward. 
About  this  time  too  I  found  it  very  difficult  to  swallow  the 
first  few  mouthfuls  of  meat,  and  it  was  only  by  taking  a 
drink  of  water  and  otherwise  using  pressure  that  the  food 
would  drop  as  it  were  from  my  chest  into  my  stomach,  as 
a  stone  into  a  well.  (This  sometimes  caused  pain.)  Im- 
mediately after  this  I  could  eat  as  quickly  as  I  liked 
and  without  the  slightest  trouble.  Up  to  the  present 
day  it  18  generally  a  couple  of  hours  after  dinner  when 
portion  of  the  food  '  shoots  '  down  from  my  chest. 

"  About  ten  years  ago  I  paid  a  visit  to  Dr.  Heuston,  St. 
Stephen's  Green,  and  explained  to  him  my  difficulty  in 
swallowing,  &c.  He  gave  me  a  glass  of  water,  which  I 
drank  while  he  held  an  instrument  to  my  back  to  see  if 
the  water  were  swallowed  all  right;  he  said  I  swallowed 
the  w^ter  and  X  suggested  vomiting  it  back.    He  seemed 
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to  be  greatly  surprised  at  my  doing  so,  and  could  not  under- 
stand it.  I  may  add  that  vomiting  causes  me  very  little, 
if  any,  pain.  I  usually  vomit  immediately  after  eating, 
or  from  two  to  six  hours  afterwards.  Both  liquid  and  solid 
food  are  generally  sour  when  T  vomit. 

"  If  I  take  a  bottle  of  stout  at  10  p.m.  and  go  to  bed  I  can 
vomit  the  stout  in  practically  the  same  condition,  but 
sour,  the  next  morning.  The  same  thing  would  apply  to 
an  apple.  If  I  take  boiled  bread  and  milk  at  night  I  always 
feel  inclined  to  vomit  it  next  morning,  but  in  a  semi- 
digested  state. 

"  I  suffer  greatly  from  indigestion  for  the  past  twelve 
years,  particularly  if  I  eat  badly-cooked  or  tough  meat 
during  the  day,  eft  heavy  supper  at  night.  The  pain  gene- 
rally starts  about  6  a.m. ,  and  I  can  only  g,ei  relief  by  taking 
hot  water  or  bicarbonate  of  soda. 

"  General  Notes. — I  have  six  brothers  and  two  sisters, 
none  of  whom  suffer  in  the  same  way. 

"  I  have  a  good  appetite  and  enjoy  all  my  meals,  par- 
ticularly breakfast  and  dinner. 

"  I  have  never  (to  my  knowledge)  been  laid  up  for  a  day 
with  illness  till  this  last  attack." 

X-RAY  EXA^fTNATION. 

Chest. — The  pleura  of  the  lower  lobe  of  the  left  lung  is 
thickened.  The  glands  at  the  hilus  of  both  lungs  are  en- 
larged, and  there  is  peri-bronchial  thickening  on  both 
sides.  There  are  no  localised  areas  of  consolidation  in 
either  lung.  There  is  a  dense  shadow,  the  outline  of 
which  is  uniform  and  regular,  to  the  right  of  the  cardiac 
shadow.  This  opacity  extends  backwards  into  the  pos- 
terior mediastinum,  and  in  the  light  of  the   subsequent 
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findings  it  is  caused  by  the  dilated  oesophagus,  which  was 
filled  with  pon-idge  ingested  an  hour  or  so  previously  to 
the  examination. 

The  heart  is  slightly  enlarged,  and  the  great  thoracic 
vessels  are  normal. 

Digestive  Tract. — The  patient  was  now  given  opaque  food 
which  was  seen  to  pass  normally  through  the  cervical  part 
of  the  oesophagus.  At  the  level  of  the  second  intercostal 
space  the  shadow  of  the  opaque  food  increased  in  width,  as 
it  gradually  became  mixed  with  the  content  in  the  dilated 
oesophagus,  and  it  gravitated  slowly  to  the  level  of  the 
diaphragm,  and  none  of  it  was  observed  to  pass  into  the 
stomach.  About  fifteen  ounces  of  liquid  opaque  food  were 
swallowed.  There  were  no  reverse  peristaltic  movements 
in  the  oesophagus,  and  none  of  the  contents  was  regur-gi- 
tated.  The  shadow  of  the  oesophagus  was  now  clearly  out- 
lined. The  upper  limit  of  the  contents  was  at  the  level  of 
the  arch  of  the  aorta.  The  oe.'^ophagus  was  situate  to  the 
right  of  the  vertebral  column,  and  its  right  border  was  to 
the  right  of  the  right  auricle,  beyond  whicli  it  extended  for 
about  one  inch.  At  the  lower  level  of  the  cardiac  shado^\' 
the  fosophagus  was  seen  to  curve  inwards  toward  the  left 
to  the  cardiac  orifice  in  the  diaphragm.  The  oesophagus 
was  bulbous  at  its  extremity.  At  the  end  of  an  hour  a  very 
small  amount  of  the  opaque  food  was  observed  to  be  pass- 
ing slowly  and  gradually  into  the  stomach. 

Recumhent. — In  this  position  the  appearance  of  the 
resophagus  was  as  already  described.  Indeed  the  whole 
appearance  of  it  was  not  at  all  unlike  that  of  a  stomach, 
but  w'ith  its  greater  curvature  directed  toward  the  right. 
Peristaltic  movements  were  absent,  and  there  was  no  in- 
clination  to   regurgitation.     The    patient    experienced    a 
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sense  of  discomfort  which  he  referred  to  the  middle  of  the 
sternum.  He  was  conscious  that  the  food  was  in  his 
gullet,  and  he  stated  that  he  could  evacuate  the  lot  if 
necessary. 

The  little  that  had  passed  through  the  cardiac  orifice 
was  in  the  stomach.  The  latter  is  normally  situate,  but  it 
appeared  to  be  small  and  not  of  large  capacity.  The  con- 
tents were  passing"  normally  into  the  duodenum.  Except 
for  its  small  size  the  stomach  is  normal . 

Six  and  a  half  Hours  after  Meal. — None  of  the  contents 
was  regurgitated  in  the  interval.  About  half  of  the  original 
amount  of  food  was  still  in  the  oesophagus,  the  appearances 
of  which  were  as  already  described.  None  of  the  contents 
was  in  the  stomach;  some  was  in  the  ileum  in  the  pelvis, 
and  was  passing  into  the  ctecum.  These  latter  parts  ct 
the  intestinal  tract  were  normal  in  appearance. 

Thirty  Hours  after  Meal. — Shortly  after  the  last  ex- 
amination the  patient  regurgitated  a  large  quantity  of 
opaque  food.  Faint  traces  of  it  were,  however,  still  visible 
in  the  oesophagus.  There  was  none  in  the  stomach  or 
small  intestine.  Tlie  contents  were  distributed  through 
the  whole  of  the  large  bowel,  but  the  amount  was  small, 
giving  the  Colon  an  attenuated  appearance.  The  small 
mass  in  the  colon  is  obviously  due  to  the  scanty  amount  of 
solid  material  which  finds  its  way  into  the  abdominal 
portions  of  the  intestinal  tract. 

There  is  striking  similarity  between  this  case  and  one 
reported  by  Mr.  C.  P.  G.  Wakeley,  House  Surgeon, 
lung's  College  Hospital,  in  the  British  Mcdieal  Journal, 
Vol.  1,  1916,  page  589,  and  therein  described  under  the 
title  of  "  Hiatal  ffisophagismus."  The  patient's  age  was 
thirty-six.     He  had  a  bad  attack  of  pleurisy  with  double 
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pneumonia  at  twenty,  soon  after  which  his  symptoms 
developed. 

He  had  been  in  various  hospitals  under  the  care  of  many 
doctors  during  the  sixteen  years  that  his  symptoms  were 
present.  Some  treated  him  for  gastric  ulcer;  one  told  him 
he  was  suffering  from  excess  of  gastric  secretion,  and  ad- 
vised him  to  wash  out  his  stomach  daily,  which  gave  him 
temporary  relief.  A  surgeon  told  him  that  he  was  suffer- 
ing from  intestinal  stasis,  and  advised  resection  of  the 
colon,  which  was  declined.  The  diagnosis  was  iinally 
established  by  .u-ray  examination  after  a  bismuth  meal. 

Cardio-spasm  has  been  defined  as  a  condition  in  which 
marked  difficulty  in  swallowing  is  associated  with  dilata- 
tion of  the  oesophagus.  Mikulicz  attributes  the  dysphagia 
to  a  spasm  of  the  cardia;  Eosenstein  believes  that  it  de- 
pends on  atony  of  musculature  of  the  gullet  (Thompson 
and  Miles).  By  the  term,  Jackson  means  spasm  occurring 
in  the  abdominal  a>sophagus,  between  the  cardia  and  the 
hiatus,  and  he  says  that  ''  The  cardia  is  not  a  genuine 
sphincter  though  Hyrtl  has  demonstrated  circular  fibres.'" 
From  a  perusal  of  recent  literature  it  would  appear  that  the 
term  "cardio-spasm  "  is  sometimes  loosely  applied  to 
spasmodic  contraction  occurring  anywhere  at  the  lower 
end  of  the  oesophagus.  \\'hen  one  considers  the  structure 
and  the  arrangement  of  the  muscular  coats  of  the  oeso- 
phagus, it  is  difficult  to  understand  how  spasm  of  the 
abdominal  portion  of  the  oesophagus  could  be  of  suffi- 
cient intensity  to  produce  the  marked  degree  of  obstruc- 
tion which  is  present  in  this  case. 

In  a  very  instructive  paper  entitled  ' '  Idiopathic  Spasm 
of  the  CEsophagus  as  a  Common  Diagnostic  Error,"  which 
was  read  at  the  Birmingham  Meeting  of  the  British 
Medical    Association,    July,    1911,    Dr.  Wm.  Hill    savs  : 
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"  The  supporters  of  the  spasmodic  theory  not  only  postu- 
late a  marked  spasm  at  a  point  where  the  musculature  is 
very  weak,  but  they  also  postulate  an  extremely  limited 
primary  spasm  which  is  neither  tonic  nor  chronic,  and 
they  further  postulate  that  this  alleged  spasm  in  course  of 
time  leads  to  permanent  organic  changes  culminating  in 
a  tight  stricture  and  dilatation  of  the  gullet  above  it.  As 
far  as  my  endoscopic  and  radiographic  observations  on  the 
oesophagus  go,  spasm  of  a  really  unyielding  nature  is  not 
found  even  when  some  spasm  admittedly  exists  as  a 
secondary  complication — that  is,  when  it  is  neither 
symptomatic,  as  in  tumefaction  with  ulceration,  or  in  the 
rare  instances  of  reflex  spasm.  And  further,  as  regards 
alleged  limited  primary  spasm  in  the  gullet,  suflicient  to 
lead  to  definite  dysphagia,  not  only  have  I  never  found 
any  cesophagoscopic  or  radiographic  evidence  of  its  exist- 
ence, but  I  have  not  even  heard  of  any  testimony  suffi- 
ciently plausible  to  lead  me  to  consider  the  conclusions  of 
others  as  at  all  convincing.  Inferences  drawn  from  radio- 
graphy alone — i.e.,  unchecked  by  oesophagoscopy — are 
obviously  inconclusive." 

In  the  same  paper  Dr.  Hill  says  :  "  I  have  no  hesitation 
in  stating  that  functional  dysphagia  is  usually  due  to 
pharyngeal  />ar<:'5/>,  rarely  to  pharyngeal  spasm;  there 
may  occasionally  be  concomitant  paresis  of  tiie  gullet ;  in 
other  words,  weak  peristaltic  action,  but  pure  primary 
spasm  of  the  oesophagus,  whether  functional  or  organic,  is, 
in  my  opinion  and  experience,  "  often  heard  of  but  never 
seen." 

Instead  of  idiopathic  spasm  of  the  gullet  being  usually 
the  first  explanation  thought  of,  in  a  case  where  food 
sticks  within  the  thorax,  it  ought  to  be  the  last.  If  the  ditfi- 
culty  in  swallowing  is  truly  functional,  it  is  probably  due 
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either  to  pharyngeal  paresis  or  to  want  of  co-ordination  of 
the  muscular  movements  of  deglutition,  but  if  the  diffi- 
culty is  really  located  purely  in  the  (X'sophagus  the  pre- 
sumption is  that  an  organic  lesion  will  be  found  if  sought 
for.  In  a  large  proportion  of  cases  where  I  have  subse- 
quently found  either  acute  or  subacute  oesophagitis, 
cicatricial  stricture,  peri-oesophageal  abscess  and  carci- 
noma, I  have  ascertained  that  the  condition  has  been  con- 
fidently diagnosticated  in  the  first  instance  as  spasm  by 
one  or  more  medical  men." 

In  the  case  which  I  bring  before  you,  jjdgmg  by  the 
radioscopic  appearances,  the  obstruction  appears  to  be  in 
the  diaphragmatic  portion  of  the  gullet.  At  the  outset  it 
was  probably  reflex,  and  very  likely  it  was  connected  with 
the  original  attack  of  pleurisy.  It  is  no  longer  inter- 
mittent, and  it  is  quite  likely  that  the  lumen  of  the  tube  is 
permanently  narrowed  by  the  formation  of  cicatricial 
tissue. 


INTEBNAL   HEENIA. 
By  MAURICE  R.  J   HAYES,  F.R.C.S.I. 

[Read  in  the  Section  of  Surgery,  March  8,  1918.] 

Male,  age  sixty-eight. — For  iibout  a  year  he  had  been 
complainmg  of  epigastric  pain,  which  was  worse  after  food 
and  reHeved  by  vomiting.  There  was  no  hamatemesis  or 
maltena;  the  pain  was  of  a  cohcy  nature.  Latterly  the 
vomiting  was  becomng  more  frequent,  and  the  pain  more 
intense,  and  he  was  rapidly  losing  weight.  There  was  no 
palpable  tumour.  On  examination  in  the  erect  position 
after  a  bismuth  meal  the  stomach  was  dilated  and  atonic. 
The  greater  curvature  was  at  the  transtubercular  line ; 
there  were  no  filling  defects. 

In  the  recumbent  po.sition  peristaltic  movements  were 
uniform,  regular  and  active.  The  content  was  passing 
normally  through  the  pylorus,  the  pyloric  "  cap  "  was 
normal;  the  duodenum  was  elongated,  it  was  very  much 
dilated,  and  there  was  marked  regurgitation  in  the  second 
and  third  stages.  None  of  the  content  was  seen  to  pass 
onwards  into  the  small  intestine. 

After  six  and  a  half  hours  there  were  two-thirds  residue 
in  the  stomach.  All  that  had  passed  through  the  pylorus 
in  the  interval  filled  the  duodenum  and  the  first  few  inches 
of  the  jejunum,  in  which  there  were  violent  peristaltic 
contractions,  but  none  of  the  opaque  food  had  reached  the 
terminal  ileum. 

After  thirty  hours  about  half  of  the  opaque  food  was  still 
in  the  stomach.  The  duodenum  was  engorged  and  dilated, 
and  peristaltic  movements  were  very  vigorous,  but  ineffec- 
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tual  in  overcoming  the  obstruction.  Some  of  the  opaque 
material  had,  however,  now  reached  the  csecum,  and  there 
was  some  in  the  ascending  colon  also. 

After  fifty-four  hours  there  was  no  residue  in  the 
stomach,  but  the  duodenum  and  upper  jejunum  were  en- 
gorged as  before.  The  head  of  the  content  was  now  in  the 
transverse  colon. 

The  radioscopie  examination  indicated  in  this  case  that 
one  had  to  deal  with  intestinal  obstruction,  the  site  of 
which  it  also  revealed,  and  the  situation  gave  a  clue  as  to 
the  possible  cause. 

Jn  summarising  the  report  three  things  were  discussed 
as  likely  causes — (1)  a  band  of  adhesions,  (2)  hernia  into 
the  duodenal  fossa,  (3)  volvulus  of  the  small  intestine.  It 
is  unnecesssary  now  to  labour  the  pros  and  cons  of  each  of 
these.  It  will  suffice  to  say  that  at  the  operation,  hernia 
into  the  duodenal  fossa  was  found,  in  which  the  jejunum 
was  engaged  and  its  lumen  was  partially  occluded.  The 
engaged  coil  was  withdrawn,  and  the  patient  made  an 
uninterrupted  recovery. 

The  condition  is  one  upon  which  the  ordinary  surgical 
text-books  have  very  little  to  say — e.g.,  Rose  and  Carless  in 
their  "  Manual  of  Surgery  ""  Sixth  Ed.,  p.  1105)  say  : — 
"  Slits,  pouches  and  apertures  in  the  peritoneal  invest- 
ment, whether  normal  or  abnormal,  may  lead  to  strangu- 
lation. All  internal  hernia:  may  be  grouped  under  this 
heading,  as  also  those  rare  conditions  known  as  internal 
hernia,  in  which  the  abdominal  contents  find  their  way 
into  pouches  in  the  posterior  wall  of  the  peritoneum — e.g., 
into  the  lesser  sac  of  the  omentum,  or  the  so-called  fossa 
duodeno-jejunalis. 

Thompson  and  Miles,  in  their  "  Manual  of  Surgery," 
(Second  Ed.,  Vol.  11,  p.  179),  say  : — "  There  are  several 


By  Mr.  Maurice  H.  J.  Hai:es.  '205 

varieties  of  hernite  arising  in  the  vicinity  of  the  duodeno- 
jejunal junction,  the  gut  entering  one  or  other  of  the  many 
fossa)  to  be  found  in  this  region.  The  gut  as  it  enters  the 
foesa  pushes  the  peritoneal  lining  in  front  of  it,  so  as  to 
form  a  sac,  which  lies  behind  the  posterior  parietal  peri- 
toneum. The  usual  contents  are  small  intestine,  and  when 
they  are  strangulated  the  construction  is  produced  by  the 
margins  of  the  orifice  of  the  sac.  It  is  seldom  diagnosti- 
cated except  by  an  exploratory  laparotomy." 

The  following  description  of  the  Paraduodenal  I'oswi 
(Fossa  of  Landzert),  by  the  late  Professor  Birmingham,  is 
from  Cunningham's  "  Text  Book  of  Anatomy,"  p.  1069  : 
"  This  fossa,  which  is  best  seen  in  the  infant,  is  placed 
some  distance  to  the  left  of  the  terminal  part  of  the  duo- 
denum. It  is  produced  by  the  inferior  mesenteric  vein  rais- 
ing up  a  fold  of  peritoneum,  as  it  runs  along  the  outer  side 
of  the  fossa,  and  then  inwards  above  it.  It  is  limited  below 
by  a  special  fold  (the  mesenterico-mesocolic  fold). 
According  to  Moynihan,  this  is  the  only  fossa  to  the  left 
of  the  duodenum  capable  of  developing  into  the  sac  of  a 
hernia ;  and  when  this  occurs  the  inferior  mesenteric  vein 
always  lies  in  the  anterior  margin  of  the  orifice  of  the  sac 
(accompanied  for  some  distance  by  the  ascending  branch 
of  the  left  colic  artery)." 


A    NEW    FEMORAL    INDEX. 

By  J.  R.  D.  HOLTBY,  :M.D.,  D.P.H..  Duel.,  M.R.I  A.  ; 

^Chie'i    Demuustratur  of    Anatomy,   iSchuol  ul  Physic  Id    Irclaud, 
Trinity   College,   Dublin. 

[Head  in  the  St'ction  uf  Auulomy  and  IMiys-iologT,  March  Ij,  1018.] 


It  has  long  been  known  that  there  is  a  distinct  sexual  in- 
fluence in  (he  size  of  tlie  head  and  lower  extremity  of  the 
femur,  and,  moreover,  it  has  been  stated  that  apart  from 
this  absolute  sex  distinction  the  head  in  the  female  is 
relatively  smaller  than  in  the  male. 

TJiere  being  a  definite  relationship  between  the  width 
of  the  lower  end  of  the  bone  and  the  vertical  diameter  of 
the  head  it  follows  that  in  the  female  both  extremities 
should  be  relatively  smaller  than  in  the  other  sex.  As 
reference  will  be  frequently  made  to  the  term  bi-condylar 
width  it  is  essential  to  define  how  this  measurement  is 
obtained.  The  lower  end  of  the  femur  is  placed  on  a 
measuring  board,  the  fixed  limb  of  which  lies  against  the 
articular  margin  of  one  condyle,  the  moveable  limb  is  now 
brought  into  close  apposition  with  a  corresponding  spot  on 
tlie  olhcr,  and  the  distance  between  the  two  is  I'ead  oil'  on 
the  horizontal  bar.  If  a  series  of  these  measurements 
from  bones  of  one  sex  be  taken  it  will  be  seen  that  there 
is  a  somewhat  wide  range  of  variation  extending  usually 
from  62  to  7G  mm.  in  the  female  and  72-88  mm.  in  the 
male.  If,  however,  such  a  series  be  divided  into  three 
groups  according  to  the  oblique  length  of  the  bone  it  will  be 
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found  that  the  bi-condylar  width  varies  according  to 
whether  the  bone  be  of  average  length  or  be  markedly 
longer  or  shorter  than  usual. 

Although  averse  to  the  addition  of  further  indices  to 
the  already  long  tale,  1  have  found  that  the  condition  I 
wish  to  demonstrate  can  best  be  indicated  by  a  bi-condylar- 
length  index  obtained  by  dividing  the  oblique  length 
(in  mm.)  into  the  bi-condylar  width  multiplied  by  100^— 

Bi-condylar  width  X  3000 
oblique  length 

=  Bi-condylar  length   index. 

This  suggested  index  follows  the  lines  of  the  head  length 
index  introduced  by  Parsons. a 

The  avei-age  bi-condylar  length  indices  for  each  of  the 
three  groups  is  as  follows  :--- 

Males. 

12  longest  bones  -  -  average  index,  1G3 

17  shortest  bones  -  ,,  ,,  174 

12  average  bones  -  -  ,,  ,,  171 

Females. 

8  longest  bones     -             -  -  average  158 

9  shortest   bones   -            -  -  ,,         169 
12  average  bones     ■  -  .    ,,        165 

The  range  of  variation  among  average  specimens  is 
large,  but  it  will  be  seen  that  short  bones  have  in  general 
a  higher  index  than  long  ones,  and  we  may  conclude  thp.t 
the   shortest  femora   have   relatively   broader   lower    ex- 
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tremities  than  the  longest  bones.     Tlus  is  well  shown  in 
the  curves  on  Fig.  1,  which  indicate  that  though  there  is 
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some  overlapi^ing  in  the  region  of  the  average  indices  yet 
the  highest  figures  are  met  with  only  in  the  shortest  bones, 
and  vice  versd. 

The  head-length  index  shows  a  similar  condition  if 
the  specimens  be  grouped  in  the  same  way,  and  it  seems 
possible  that  this  may  be  a  general  principle  applicable  to 
all  long  bones. 


A  STUDY  OF  POEENX'EPHALY  \YITH  SPECIAL 
REFERENCE  TO  A  CASE  OF  A  SYMMETRI- 
CAL LESION  AFFECTING  THE  TEMPORAL 
POLES  OF  THE  CEREBRUM. 

By  J.  R.  D.  HOLTBY,  M.D.,  B.S.  (Dunelm),  D.P.II.. 
H.Sc.    (DUDL.). 

[Read  in  the  Section  of  Anatomy  and  Pliysiology.  Harcb  lo,  1018.] 

Cases  of  porencephaly  are  snfticienll}'  rare  to  merit  record, 
and  examples  of  a  symmetrical  lesion  affecting  both  tem- 
poral poles  are  very  iinusnal  indeed.  The  brain  which  is 
especially  referred  to  in  this  paper  was  removed  from  a 
female  subject,  aged  73,  which  came  into  the  Anatomy 
Room  of  Trinity  College,  Dublin,  in  the  ^Yinter  Session, 
1911-12.  The  cause  of  death  was  certified  as  "bronchitis." 
I  propose  first  describing  some  of  the  anatomical  features 
of  the  specimen  in  my  }X)Ssession,  and  then  dealing  with 
the  subject  generally,  referring  from  time  to  time  to  any 
points  in  connection  with  my  case  which  seem  to  be  of 
interest. 

Descnption  of  the  Specimen. — The  brain  itself  did  not 
markedly  depart  from  the  normal  variations  in  respect  of 
size.  There  was  no  unhealthy  or  unusual  condition  of  the 
outer  meninges,  and  the  amount  of  intra-cranial  fluid 
appeared  to  be  normal.  During  removal  it  was  noticed 
that  there  was  a  large  gush  of  straw-coloured  fluid  from 
each  temporal  pole  as  it  was  being  freed,  and  it  was  then 
seen  that  the  anterior  part  of  each  temporal  lobe  was  re- 
placed by  a  cavity  containing  fluid  and  covered  by  a  thin, 
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transparent,  arachnoid-like  membrane,  which  had  been 
ruptured.  On  examination,  it  was  found  that  the  cavities 
at  the  temporal  poles  were  unequal  in  size,  the  right  being 
the  larger.  It  will  be  seen  from  the  photograph  that  the 
opening  on  the  right  side  is  somewhat  circular  in  outline. 
whilst  that  on  the  left  is  rather  oval. 

We  will  now  consider  The  individual  peculiarities  of  the 
two  cavities. 

That  on  the  right  side  is  the  larger,  and  in  about  three- 
fifths  of  its  circumference  has  an  incurved  margin,  which 
is  best  marked  laterally.  The  margin  is  thinnest  antero- 
mediallv  where  it  rests  on  the  stem  of  the  middle  cerebral 
artery.  The  margins  show  the  remains  of  a  thin  trans- 
parent membrane,  which  is  continuous  with  the  arachnoid. 
The  canty,  with  its  large,  bell-like  mouth,  narrows 
posteriorly  where  it  approaches  the  inferior  cornu  of  the 
lateral  ventricle,  with  which  it  communicates  by  a  some- 
what quadrilateral  opening,  across  which  passes  a  thin 
medullary  strand.  The  floor  of  the  cavity  shows  anteriorly 
a  whitish  opaque  membrane,  and  is  uneven — one  elevation 
corresponding  to  the  lower  part  of  the  sulcus  limitanii 
in.suliP  and  another  being  produced  by  the  middle  cerebral 
artery  as  it  lay  in  the  stem  of  the  lateral  fissure  ;  a  third 
and  medial  elevation  is  caused  by  the  lateral  aspect  of  the 
uncus.  The  anterior  end  of  the  hippocampus  is  visible 
through  the  opening  into  the  ventricle. 

The  cavity  on  the  left  side  is  smaller,  and  its  margins 
overhang  the  cavity  more  than  on  the  opposite  lobe.  The 
floor  in  its  anterior  position  is  thicker,  so  that  the  middle 
cerebral  vessel  does  not  produce  a  prominence  ;  in  the  rest 
of  its  extent  it  shows  elevations  and  depressions  cor- 
responding to  those  on  the  right  side.  It,  however, 
narrows  more   posteriorly,    and  communicates   with  the 
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Fig.  1.  To  sliow  the  lesions  in  the  specimens  deserihed. 


Fig.   2.   To  show  the  distriluition  of  the  inferior  temporal    hrancli 
of  the    middle  cerel)ral   artery  to    the    site  of    the  lesion. 

(From  Cunningham's  Text-book  of  Anatomy.) 
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ventricle  by  a  very  i^mall  orifice.  The  middle  cerebral  vein 
runs  along  the  anterior  and  medial  margins ;  it  is  quite 
normal  in  appearance  and  structure. 

Other  Features  in  Connection  ivith  the  Brain. — The 
olfactory  tracts  are  small,  particularly  on  the  left  side,  and 
tlie  optic  nerves  atrophied.  The  cerebellar  hemispheres 
are  somewhat  smaller  than  usual,  and  the  inferior  vermis 
more  exposed  than  in  average  specimens. 

The  ventricles  are  normal,  as  are  also  the  basal  ganglia. 
There  are  no  other  porencephalic  defects,  and  the  cerebral 
cortex  appears  to  be  convoluted  in  the  normal  manner. 

The  arteries  at  the  base  were  healthy  in  appearance,  but 
very  tortuous  :  the  right  posterior  cerebral  appeared  to  arise 
from  the  internal  carotid,  which  is  the  condition  found 
in  early  embryos. 

The  Nature  of  Porencephaly. — The  term,  which  was 
first  used  by  Heschl,  is  a  collective  name  for  all  funnel- 
shaped  defects,  pitted  substance  losses  and  hollows  in  the 
cerebrum  and  cerebellum.  Many  of  the  cavities  com- 
municate with  the  ventricles,  and  so  are  filled  with  cere^ 
brospinal  fluid,  which  may  pass  either  into  the  ventricle 
or  into  the  adjoining  subarachnoid  space,  for  the  cavity 
is  really  a  local  enlargement  of  this  space.  More  rarely 
the  gaps  lead  from  the  ventricle  into  the  medullary  sub- 
stance, and  do  not  communicate  with  the  subarachnoid 
interval.  T^sually.  however,  the  cavities  are  covered  by  a 
transparent  membrane  continuous  with  the  arachnoid,  and 
are  lined  by  pia.  The  hole  which  leads  into  the  ventricle 
is  formed  by  the  breaking  down  of  the  ependymal  wall  of 
the  brain  cavity  at  this  point.  Most  of  the  craters  include 
portions  of  several  convolutions,  and  contract  in  a  conical 
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manner  towards  the  ventricle.    The  earlier  the  defect  arises 
the  greater  will  be  the  contraction. 

Frequency  and  Distrihiition  of  Porencephaly. — The 
affection  is  a  rare  one,  Sigmund  having  only  been  able  to 
collect  152  recorded  cases  up  to  190"2, 

It  is  most  common  in  the  area  of  distribution  of  the 
middle  cerebral  artery,  particularly  in  the  region  of  the 
central  fissure.  Less  frequently  the  parts  supplied  by  the 
anterior  cerebral  vessels  are  involved  ;  only  in  occasional 
cases,  of  which  one  is  reported  by  Clinch,  does  the  posterior 
cerebral  vascular  area  become  affected.  This  tendency  to 
follow  the  middle  cerebral  artery  is  especially  significant 
when  we  recollect  that  this  vessel  is  a  later  growth,  the 
primitive  fore  brain  artery  being  the  anterior  cerebral  from 
which  the  middle  afterwards  develops  as  a  lateral  offshoot. 
The  convexity  of  the  hemisphere  is  most  frequently 
affected,  whilst  the  base  is  least  frequently  involved. 
Both  sides  are  affected  in  about  31  per  cent,  of  cases,  and 
the  condition  is  often  symmetrical,  but  among  the 
unilateral  specimens  it  is  noticed  that  the  left  side  is  more 
frequently  involved  than  the  right. 

Tn  Sigmund 's  series  of  122  cases  the  medial  aspect  was 
only  the  site  of  the  lesion  in  four  cases  and  the  base  in  two. 
The  central  fissure,  especially  into  its  lower  part  and  the 
hinder  portion  of  the  adjacent  frontal  convolutions,  was 
the  favourite  site :  the  temporal  lobe  was  involved  in  13 
cases,  the  parietal  in  8,  the  frontal  in  17,  and  the  occipital 
in  14.  The  basal  ganglia  were  affected  in  21  specimens, 
but  Kundrat  holds  that  these  are  either  not  involved  in 
congenital  cases  or  are  only  secondarily  affected. 

In  Kundrat 's  series  of  27  cases  the  lesion  was  in  the 
frontal  lobe  in  3,  on  the  insula  and  the  neighbourhood  in  5 
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Fig.  W.  To  show  tlie  origin  of  the  cerebral  and  ophthahnic  arteries. 
(]\hidified     from    Peter     Tlionipson.) 
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(including"  the  central  fissure),  on  the  central  part  of  the 
convexity  in  12,  on  the  parietal  lohe  in  2,  and  on  the  tem- 
poral lobe  in  5.  Nineteen  of  these  cases  were  congenital 
and  8  acquired. 

In  Schaeffer's  series  the  distribution  was  as  follows  : — 

Region  of  insula  and  central  fissure  ...  51 

Frontal  lobe      ...             ...  ...  ...  18 

Temporal  lobe                  ...  ...  ...  12 

Occipital  lobe                   ...  ...  ...  17 

Basal  surface                    ...  ...  ...  2 

Cerebellum        ...             ...  ...  ...  4 

Medial  aspect  of  cerebrum  ...  ...  4 

Basal  ganglia    ...             ...  ...  ...  18 

In  many  of  this  series  of  57  cases  the  lesions  were 
multiple,  and  in  several  all  the  lobes  were  involved  to  some 
extent.  The  defect  may  be  very  extensive,  and  in  Sig- 
mund's  series,  among  18  cases,  even  half  one  cerebral 
hemisphere  was  deficient,  whilst  in  25  others  of  the  same 
series  the  greater  portion  of  the  convexity  (more  frequently 
the  anterior  than  the  posterior)  was  involved. 

Sufficient  has  been  quoted  to  show  the  rarity  of  the 
lesion  and  its  distribution.  The  special  case  here  recorded 
shows  a  symmetrical  lesion  involving  the  temporal  poles, 
without  any  other  marked  cerebral  degeneration,  if  one 
excepts  the  optic  atrophy. 

The  Causation  of  Porenceplialy. — The  lesion  may  arise 
during  intra  uterine  life  or  after  birth,  so  we  get  a  division 
into  congenital  and  acquired  groups.  The  former,  to 
which  my  specimen  belongs,  is  the  larger. 

Many  theories  have  been  advanced  as  to  the  formation 
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of  the  characteristic  lesions.      Generally  speaking,  they 
may  be  arranged  as  follows  : — 

1.  Traumatic.    ' 

2.  Circulatory,   embolism,  thrombosis,    haemorrhage, 

anaemia. 

3.  Inflammatory,  especially  in  conjunction  with  hy- 

drocephalus. 

4.  Developmental  defects,  usually  vascular  in  origin. 

As  Von  Kahlden  points  out,  there  is  no  need  to  seek  for 
a  homogeneous  cause.  Indeed,  the  great  variations  in 
appearance  as  to  the  form  of  the  cavity  and  pit  with  regard 
to  position,  depth,  extension,  and  relation  to  ventricle,  as 
well  as  the  varying  character  of  the  walls  of  the  innumer- 
able examples  of  transition  forms,  made  such  an  impression 
on  him  that  he  spoke  strongly  against  the  possibility  of  a 
single  cause. 

The  traumatic  cases  form  a  well-defined  group,  and 
the  lesion  can  be  experimentally  produced  in  this  way. 

Trauma  can  directly  and  mechanically  destroy  the  con- 
volutions, after  which  resorption  holes  remain,  or  by 
causing  haemorrhage  or  inflammation  it  can  produce  a  like 
efPect.  Trauinatic  cases  may  arise  during  labour  from 
imperfect  application  of  the  forceps  or  by  shifting  of~  the 
parietal  bones  on  one  another  from  other  causes.  This, 
according  to  Ivundrat  and  Gowers,  is  supposed  to  affect  the 
sagittal  sinus,  with  consequent  venous  hfemorrhage,  \n 
which  case  the  convexity  and  especially  the  region  of  the 
central  fissure  is  most  likely  to  suffer.  The  condition  may 
be  associated  in  these  cases  with  lesions  of  the  skull  or 
meninges.  Such  results  can  be  produced  by  experiments 
on  newly  born  cats  and  dogs. 
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Lesions  which  undoubtedly  arose  from  circulatory 
defects  have  been  described  by  many  observers.  Heubner 
has  mentioned  a  case  where  the  defect  was  due  to  em- 
bolism, and  Gowers  one  where  a  thrombus  was  the  causal 
factor.  Either  thrombosis  or  embolism  w^ould  cause  a 
condition  analagous  to  a  hemorrhage  ;  in  fact,  the  detritus.! 
being  absorbed  leads  to  the  formation  of  a  cystic  cavity. 
This  theory  has  been  adopted  by,  among  others,  Heubner, 
Krause,  Henoch,  and  Schultze.  If  the  defect  arise  early 
in  foetal  life  the  shrivelling  of  the  resultant  scar  will  result 
in  the  radiating  appearance  of  the  convolutions  so  often 
found  around  the  cavities.  The  communication  with  the 
ventricle  may  arise  early,  or  may  follow  the  breaking  down 
of  the  soft  medullary  septum  consequent  on  a  rise  of  intra- 
cranial and  intraventricular  pressure.  Heschl  has  brought 
forward  a  particular  conception  of  the  circulatory  origin  of 
porencephaly,  in  which  he  refers  to  the  tendency  of  the 
brain  arteries  to  primary  atrophy.  He  accounts  in  this 
way  for  the  large  percentage  of  bilateral  and  symmetrical 
cases,  and  for  the  close  w^ay  in  w^hich  the  lesion  follows 
vascular  distribution.  But  the  atrophy  of  vessels  may  be 
secondary  to  the  lesion  and  not  the  cause  of  it — c.f.,  the 
fibrosis  of  the  umbilical  artery  after  birth. 

Kundrat,  to  whom  we  owe  a  debt  of  gratitude  for  his 
comprehensive  research  on  the  subject,  lays  great  emphasis 
on  the  large  group  of  cases  in  w^hich  the  lesion  follows  the 
distribution  of  a  vessel,  and  on  this  he  bases  a  theory 
which  regards  porencephalic  defects  as  arising  from  an 
ischemic  necrosis  following  general  anemia  of  mother  and 
child,  derangement  of  the  alimentary  functions,  anomalies 
of  placenta,  or  compression  of  the  uterus. 

Heschl  originally  believed  porencephaly  to  be  always 
associated  with  hydrocephaly,  the  delicate  brain  substance 
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or  primitive  cerebral  wall  being  affected  by  increased  intra- 
ventricular pressure,  esj>ecially  at  growing  points.  But 
although  the  two  conditions  may  coexist,  yet  many  cases 
of  marked  porencephaly  are  found  without  any  ventricular 
enlargements,  though  it  may  be  that  the  communication 
between  the  ventricle  and  the  subarachnoid  space  in  the 
cavity  has  prevented  the  hydrops  from  developing  beyond 
the  early  stages.  The  theory  would,  however,  lead  one  to 
expect  the  condition  to  be  more  often  bilateral  than  it  is. 

As  regards  developmental  causes.  Schaeffer  suggested 
that  porencej^haly  was  due  to  deformity  in  the  cranial 
floor,  particularly  in  the  uneven  growth  of  the  sphenoid 
causing  want  of  normal  relationship  between  growth  of 
skull  and  brain  in  favour  of  the  latter,  and  giving  the  rise 
to  increased  intracranial  pressure. 

It  seems  more  likely  that  rapidly  growing  portions  of 
the  thin-walled  cerebral  capsule  may  not  receive,  par- 
ticularly a  normally  quickly  growing  spot,  their  usual 
arterial  supply,  and  so  may  fail  to  thicken.  The  surround- 
ing portion,  growing  normally,  soon  outsteps  the  quiescent 
area,  and  so  the  original  ependymal  wall  comes  to  be  at 
some  depth  from  the  surface,  and  we  get  a  cavity  lined  by 
pia  and  covered  over  with  arachnoid.  The  thin  ependymal 
wall  later  breaks  down,  probably  owing  to  a  temporary 
increase  of  intraventricular  pressure.  In  the  particular 
specimen  described  here  the  area  of  the  lesion  is  one  sup- 
plied by  a  lateral  offshoot  of  the  middle  cerebral  (see 
Fig.  2),  which  itself  is  a  late-formed  vessel.  The  region 
affected  is  a  portion  of  the  telencephalon,  which  undergoes 
marked  changes  in  position,  such  as  would  naturally  cause 
a  drag  on  its  vessels ;  the  cerebral  wall  is  certainly  very 
thin  and  undifferentiated  at  the  time  when  the  temporal 
pole  is  passing  caudally  and  ventrally  to  gain  its  adult 
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position.  It  is  very  remarkable  and  suggestive  that  the 
early  formed  and  primitive  portions  of  the  brain  which 
receive  the  first  vessels  are  rarely,  if  ever,  primarily  in- 
volved, whilst  the  parts  which  undergo  the  more  compli- 
cated changes  are  usually  affected — the  pallium  escaping, 
the  neopallium  suffering.  It  is  noteworthy  that  in  this 
case  the  uncus  was  quite  free  from  any  lesion. 

The  condition  is  easily  explained  in  the  particular  case 
cited  as  being  due  to  arrest  in  differentiation  of  the  cerebral 
wall  at  or  near  the  original  extremity  of  the  temporal  lobe, 
the  arrest  being  due  either  to  a  late  access  of  vessels  to 
this  region  or  to  the  circulation  through  them  being  inter- 
fered with  as  this  portion  of  the  telencephalon  passes  first 
caudally  and  then  ventrally  and  anteriorly.  The  pia  mater 
covering  the  anfemic  region  would,  as  the  surrounding  area 
became  differentiated,  come  to  line  the  cavity  so  formed. 

The  condition  is  usually  classified  as  belonging  to  one  of 
two  groups  :  congenital  or  acquired.  This  division  is  more 
reasonable  than  the  older  one  of  true  and  false,  which 
depended  on  the  existence  or  absence  of  a  communication 
with  the  ventricle.  Sometimes  the  terms  couiplete  and 
incomplete  are  used  to  indicate  whether  the  ventricular 
connection  with  the  cavity  exists  or  not. 

Congenital  cases  form  the  bulk  of  the  series  collected  by 
various  writers.  Although  it  may  in  some  specimens  be 
difticult  to  decide  to  which  group  a  given  example  belongs, 
usually  a  consideration  of  the  associated  features  will 
enable  one  to  give  a  definite  opinion.  In  acquired  cases 
cranial  defects,  adhesion  to  the  outer  meninges,  presence 
of  blood  clot,  of  fully  formed  but  thrombosed  vessels  and 
of  definite  localised  inflammation,  usually  provide  a  clue; 
the  surrounding  cortex  shows  the  typical  lamination 
peculiar  to  the  region,  and  the  neighbouring  convolutions 
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do  not   radiate  from  the  cavity,    but   exhibit  a   normal 
arrangement. 

The  appearances  seen  in  congenital  cases  will  vary  with 
the  time  of  occurrence  of  the  lesion  and  its  site.  Usually 
the  gyri  arrange  themselves  more  or  less  abnormally 
around  the  margins  of  the  cavity,  as  is  well  seen  on  the 
left  side  of  my  example,  they  definitely  overlap  the  holes, 
and  there  is  often  some  puckering  around  the  site.  The 
earlier  the  defect  arises  the  greater  the  contraction.  In 
addition,  the  cortex  of  the  margins  frequently  shows  a 
fatal  lamination  and  contains  embryonic  nerve  cells. 
Tracts  which  should  have  arisen  from  the  cells  in  the 
affected  area  fail  to  develop,  and  here  it  may  be  remarked 
that  a  proper  histological  investigation  of  cases  of  poren- 
cephaly may  help  to  elucidate  some  of  the  problems  which 
perplex  the  neurologist.  This  has  especially  been  demon- 
strated by  Obersteiner,  Monakow,  and  Von  Vonekow, 
who  have  reported  cases  where  they  were  not  only  able  to 
show  absence  of  certain  tracts  and  deficient  development 
of  other  portion  of  the  brain,  but  could  in  addition  report 
that  cells  and  groups  of  cells  in  the  spinal  cord,  with  which 
the  area  affected  could  only  have  been  indirectly  connected, 
had  suffered.  Other  regions  of  the  brain  which  are  nor- 
mally closely  related  in  function  with,  and  are  connected 
by  fibres  with  the  region  destroyed  may  show  want  of 
development,  and  in  this  way  a  lesion  of  an  important 
portion  of  the  cortex  may  have  a  widespread  influence  on 
the  normal  growth  of  the  brain.  When  "  silent  "  areas 
are  involved,  as  in  the  present  example,  the  remote  effects 
are  not  so  marked,  and,  indeed,  the  rest  of  the  encephalon 
and  the  cord  may  be  almost  unaffected.  When  marked 
unilateral  lesions  occur  there  may  be  some  compensatory 
hypertrophy  on  the  opposite  side.     In  my  case  the  only 
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associated  lesion  is  the  double  optic  atrophy,  which  is 
almost  certainly  congenital;  unfortunately,  however,  no 
history  of  the  case  was  obtainable.  By  referring  to  Fig.  3, 
it  will  be  seen  that  the  ophthalmic  artery  arises  from  the 
very  fore  part  of  the  [)rimitive  cerebral  vessel,  close  to  the 
middle  cerebral,  which  was  the  vessel  supplying  the  site 
of  the  porencephalic  lesion. 

In  connection  with  the  theory  as  to  the  lesion  being  due 
to  defective  development  of  arteries,  it  must  be  remem- 
bered that  at  the  early  stage  at  which  the  condition  usually 
commences  the  vessel  walls  are  practically  only  endothelial, 
and  so  would  leave  no  trace  if  they  shrivelled — one  must 
not  expect  to  see  fibrous  cords  in  the  position  in  which 
these  vessels  woiild  normally  exist;  in  fact,  the  presence 
of  such  remains  would  indicate  rather  the  occurrence  of 
an  embolic  or  thrombolic  affection  rather  than  of  a  primary 
failure  to  proceed  normally  in  the  developmental  process. 

The  condition  may  be  compared  to  the  course  followed 
by  the  anterior  portions  of  the  dorsal  aortte.  Usually  the 
left  one  grows  and  remains  as  part  of  the  aortic  arch,  the 
right  disapi^ears  so  early  as  to  leave  no  trace.  For  some 
unexplained  reason  the  right  one  may  develop  into  the 
permanent  vessel  and  the  left  shrivel.  We  can  no  more 
explain  the  primary  atrophy  or  non-development  of  these 
cerebral  twigs  than  we  can  state  why  some  of  the  aortic 
arches  disappear  and  others  remain.  There  is,  however, 
this  difference  between  the  two  cases,  the  middle  cerebral 
vessels  were  formed  late  in  man's  history,  the  right  and 
left  dorsal  aorta  are  represented  among  his  earlier  ances- 
tors. Considering  how  frequently  one  Bees  anomalies 
among  the  main  vessels  which  are  old  formations,  it  is 
remarkable  how  rare  it  is  to  find  ill-development  or  more 
lately  acquired  structures,  such  as  the  middle  cerebral 
vessels. 
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Intra-C efehral  Changes  in  Porencephaly. — In  cases 
where  important  functional  regions  are  involved  a  close) 
histolocjical  study  may  assist  in  elucidating  problems  as  to 
the  distribution  of  tracts  and  connections  of  fibres,  but  in 
a  specimen  similar  to  the  one  here  dealt  with,  where  the 
lesion  affected  a  "  silent  "  area,  comparatively  little  infor- 
mation can  be  obtained. 

Sections  were  made  of  the  cortex  at  the  margin  of  the 
cavity  and  of  cortex  situated  at  some  distance  away  in  the 
third  temporal  region.  The  latter  was  chosen  as  conforming 
to  Campbell's  third  type  of  temporal  cortex,  which  is  the 
variety  which  should  normally  exist  in  the  region  of  the  pole. 
If  the  explanations  advanced  in  this  paper  as  to  the  causa- 
tion of  these  lesions  be  correct,  one  would  not  expect  to  find 
very  marked  variations  from  the  normal  around  the  cavity, 
as  the  portion  of  the  cerebral  wall  which  was  involved  only 
remains  as  the  more  or  less  broken-down  septum  at  the 
bottom  of  the  cavity.  As  communication  has  been  estab- 
lished with  the  ventricle,  this  septum  had  almost  com,- 
pletely  been  destroyed,  and  the  thin  strand  which  remained 
afforded  no  material  for  histological  purposes. 

Campbell,  in  his  remarkable  work,  describes  this  portion 
of  the  cortex  of  the  temporal  lobe  as  consisting  of  the 
following  layers. 

There  is  an  external  zone  of  large  pyramidal  cells  which 
stain  deeply  and  are  well  defined.  The  individual  mem- 
bers of  this  layer  are  smaller  than  in  the  more  highly 
developed  functional  auditory  area,  but  are  all  almost  equal 
in  size,  and  are  not  mixed  up  with  small  cells. 

Under  this  is  a  layer  of  stellate  cells,  succeeded  by  a 
distinct  zone  of  pyramidal  cells,  which  do  not  stain  so 
deeply  as  those  in  the  outer  layer,  nor  are  they  as  numerous 
as  the  latter. 
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The  cells  in  the  lowest  fusiform  layer  are  relatively 
scanty. 

The  sections  taken  from  the  third  temporal  convolution 
in  this  specimen  exactly  bear  out  the  above  description. 
The  cells  in  the  lower  layers  are  arranged  in  a  more  or 
less  definite  manner ;  one  might  speak  of  them  as  lying  in 
vertical  columns  or  refer  to  their  arrangement  as  that  of 
"vertical  lamination,"  the  columns  being  at  right  angles 
to  the  surface,  and  being  apparently  separated  from  one 
another  by  white  fibres  running  to  or  from  the  external 
zone  of  pyramidal  cells. 

The  slides  made  from  the  margin  of  the  right  cavity 
showed  a  marked  variation  from  the  above.  There  wera 
practically  no  pyramidal  cells  to  be  seen  anywhere.  A 
very  careful  search  of  an  entire  section  discovered  less  than 
half  a  dozen  in  the  whole  thickness  of  the  cortex.  The 
outer  layer  consisted  of  rounded  cells  of  medium  size,  with 
well  defined  nuclei.  They  were  very  closely  packed  to- 
gether, and  absolutely  irregular  in  arrangement,  and  were 
associated  with  cells  of  similar  shape  but  much  smaller 
size.  Below  this  could  be  seen  smaller  round  cells,  also 
with  clearly  marked  nuclei,  but  the  cells  were  disposed 
without  any  attempt  at  lamination,  and  no  spacing  be- 
tween them.  There  had  apparently  been  no  development 
of  fibres  running  to  or  from  the  external  zone.  The  fusi- 
form and  stellate  cells  were  scanty  in  numbers  and 
irregularly  disposed.  The  whole  picture  is  one  of  ill- 
development,  indicating  little,  if  any,  functional  activity. 
It  reminds  one  irresistibly  of  the  early  stages  in  develop- 
ment of  the  walls  of  the  neural  tube,  save  that  the  round 
cells  found  then  have  multiplied  without  separating  or 
developing  into  functional  neurones.  This  is  especially 
true  of  the  outer  zone,  where  the  condition  and  arrange- 
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ment  of  the  cells  is  very  confused,  primitive,  and  nn- 
differentiated.  The  control  sections  serve  to  show  that  the 
irregularity  in  formation  was  closely  limited  to  the  site 
of  the  primary  lesion.  As  it  was  desired  to  keep  the 
specimen  for  the  University  collection  it  was  not  possible 
to  examine  it  all,  but  a  few  sections  made  at  some  distance 
from  the  lesion  displayed  normal  appearances,  and  it  is 
not  likely  that  much  information  would  have  been  obtained 
from  a  systematic  examination  of  the  entire  brain,  as  the 
lesion  was  restricted  to  an  area  of  minor  functional  im- 
portance. 

I  should  like  to  thank  Professor  A.  F.  Dixon,  Sc.D., 
for  his  kindness  in  placing  the  specimen  at  my  disposal ; 
and  Dr.  F.  W.  Lamb,  of  the  Physiology  Department,  for 
his  invaluable  help  in  preparing  and  examining  the  sec- 
tions. 
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THE  TREATMENT  OF  SYPHILIS. 
By  T.  p.  C.  KIRKPATRICK,  M.D.  ; 

Physician  to  SteevenS'  Hospital,  Dublin, 
[Read  in  the  Section  of  Medicine,  March  22,  1918.] 

The  object  of  my  remarks  in  introducing  a  discussion  on 
the  treatment  of  syphilis  is  to  indicate  the  lines  on  which, 
in  my  opinion,  such  a  discussion  may  proceed  usefully, 
rather  than  to  formulate  any  definite  conclusions  of  my 
own. 

The  discovery  by  Schaudinn,  on  March  3,  1905,  of  the 
Spirochfeta  pallida  as  the  cause  of  syphilis  has  been 
followed  by  a  remarkable  development  in  our  knowledge 
of  that  disease.  In  1906  Wassermann  described  his  com- 
plement fixation  test,  the  so-called  Wassermann  reaction, 
for  persons  infected  by  the  spirochffita.  Doubts  have  from 
time  to  time  been  cast  on  the  specificity  and  interpreta- 
tion of  this  reaction,  but  in  the  hands  of  experienced 
workers  it  has  proved  even  more  immediately  fruitful  in 
results  for  diagnosis  and  treatment  than  did  the  discovery 
of  Schaudinn. 

These  observations,  together  with  those  of  Metchnikoff , 
on  the  possibility  of  inoculating  the  higher  apes  with 
syphilis,  gave  a  new^  stimulus  to  investigations  of  our 
methods  of  treatment  of  syphilitic  persons.  The  dis- 
covery by  Ehrlich  in  1909  of  salvarsan,  or  606,  was  the 
result  of  these  investigations. 

It  is  difficult  to  keep  pace  with  the  advances  in  the 
knowledge  of  syphilis  that  have  been  made  in  the  last 


222  The  Treatment  of  Syphilis. 

ten  years.  In  diagnosis,  in  prognosis,  in  pathology,  and 
in  treatment  the  advance  has  been  great,  while  in  con- 
nection with  this  advance  paths  have  been  opened  up, 
which,  when  explored  with  the  expenditure  of  much  time 
and  labour,  have  been  found  to  lead  only  to  blind  alleys. 

It  is  of  importance  that  we  should  be  able  to  make  use 
of  those  methods  that  scientific  demonstration  and 
practical  experience  have  demonstrated  to  be  best.  In  the 
treatment  of  sick  people  the  best  method  is  only  good 
enough,  and  should  be  always  at  their  service.  Hitherto 
our  treatment  of  syphilitic  persons  has  been  hampered  by 
the  expense  involved  in  the  newer  methods,  but  the  recent 
action  of  His  Majesty's  Government  is  about  to  remove 
that  hindrance,  and  to  place  freely  at  our  disposal  the  most 
approved  drugs  for  the  treatment  of  syphilitic  persons,  no 
matter  how  poor  those  persons  may  be  in  the  goods  of 
this  world. 

Such  considerations  make  it  incumbent  on  us  to  formul- 
ate clearly  our  ideas  on  the  subject  of  treatment  in  this 
disease,  in  order  that  we  may  make  the  best  use  of  the 
means  now  to  be  placed  at  our  disposal,  and  ensure  that 
the  patients  committed  to  our  charge  will  derive  as  much 
benefit  as  is  possible  from  our  treatment. 

I  would  like  here  to  offer  my  sincere  thanks  to  those 
Officers  of  His  Majesty's  Eoyal  Army  Medical  Corps  who 
have  done  so  much  to  place  at  the  disposal  of  our  profession 
the  results  of  their  unrivalled  experience  in  the  treatment 
Df  syphilis.  Without  their  valuable  aid  it  would,  I  fear, 
have  been  impossible  for  us  to  formulate  now  any  satis- 
factory method  of  applying  the  newer  remedies  for  the 
treatment  of  syphilitics. 

In  discussing  the  treatment  of  syphilis  there  are  some 
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statements  which  are,  I  beheve,  universally  accepted,  and 
which  may  be  considered  axioms,  while  there  are  many 
others  about  which  opinions  vary  considerably.  I  shall 
state  first  these  axioms,  and  then  put  forward  the  con- 
troversial points  for  discussion. 

1.  The  earlier  after  infection  that  efficient  treatment 
of  a  patient  is  undertaken  the  better  the  prospect  of  a 
quick  and  complete  cure.  This  has  been  demonstrated 
again  and  again  by  reliable  figures  recorded  by  different 
writers.  On  this  is  based  the  so-called  prophylaxis  against 
syphilis,  which  is  merely  early  treatment  before  the  spiro- 
chseta  has  had  time  to  establish  itself  at  the  site  of  in- 
oculation. The  adoption  of  such  a  method  has  given  rise 
to  much  controversy,  but  it  is  outside  the  purview  of  our 
present  discussion. 

2.  Efficient  early  treatment  must  always  include  local 
treatment  of  the  site  of  inoculation,  whether  by  inunction, 
excision,  or  the  cautery,  as  well  as  general  treatment  of 
the  patient.  Local  treatment  by  itself,  however  efficient, 
will  not  always  prevent  the  supervention  of  general 
symptoms,  once  the  site  of  inoculation  has  been  made 
manifest  by  the  local  reaction,  or  the  development  of  the 
chancre.  Such  local  treatment,  however,  is  of  great  value 
as  an  aid  to  general  treatment. 

3.  Patients  who  have  passed  beyond  the  primary  stage 
of  the  disease  require  a  much  more  prolonged  course  of 
treatment  than  those  who  are  efficiently  treated  in  the 
primary  stage  of  the  disease. 

4.  No  person  can  be  pronounced  cured  of  the  disease  so 
long  as  there  is  any  evidence  of  living  spirochaetse  in  the 
body,  no  matter  how  prolonged  or  vigorously  treatment 
has  been  carried  out. 
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5.  Persons  who  have  been  infected  with  syphilis  and 
who  are  not  cured,  even  though  they  may  cease  to  be 
infectious  in  the  ordinary  sense,  are  always  liable  to  a  re- 
currence of  symptoms,  the  so-called  late  tertiary  manifesta- 
tions of  the  disease. 

6.  Syphilis  of  the  central  nervous  system  may  be  pre- 
sent as  an  active  disease  even  though  the  patient's  blood 
serum  has  for  long  periods  given  a  negative  Wassermann 
reaction.  In  such  patients  the  Wassermann  reaction  of  the 
cerebro-spinal  fluid  will  generally  be  found  to  be  positive. 

7.  The  only  reliable  methods  of  proving  the  existence 
of  actual  syphilis  is  the  demonstration  of  the  presence  of 
the  spirochseta  in  the  patient,  or  the  demonstration  of  a 
positive  Wassermann  reaction  in  the  blood  or  body  fluids. 

8.  Efficient  treatment  of  syphilis  includes  the  adminis- 
tration of  salvarsan  or  some  of  its  substitutes. 

In  the  treatment  of  this  disease  we  are  faced  with  the 
great  difficulty  of  keeping  in  touch  with  our  patients  till 
we  are  satisfied  that  they  are  cured.  The  disappearance 
of  symptoms  and  the  cure  of  the  disease  are  by  no  means 
always  identical,  yet  the  patients  too  often  act  as  if  they 
were,  and  in  civil  practice  treatment  often  ceases  before 
the  physician  is  satisfied  that  it  is  complete. 

Such  a  condition  of  things  is  not  devoid  of  danger  for 
there  is  some  evidence  to  show  that  the  rapid  disappearance 
of  symptoms,  following  treatment  by  salvarsan,  may,  in 
an  inefficiently  treated  patient,  be  followed  by  more 
serious  after-results  than  if  such  treatment  had  not  been 
undertaken  at  all. 

I  am  of  opinion,  however,  that  this  danger  should  not 
weigh  with  us  in  the  selection  of  a  method  of  treatment. 
The  necessity  for  complete  treatment  should  be  urged  on 
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the  patieDt,  and  if,  as  will  usually  be  found,  the  patient 
decides  to  submit  to  it,  such  treatment  should  be  carried 
out  on  the  assumption  that  the  patient  will  continue  to 
submit  to  it  till  it  is  complete.  We  should  not  be  in- 
fluenced by  the  belief,  no  matter  how  well  grounded  in 
previous  experience,  that  the  patient  will  not  continue 
treatment  till  cured  of  the  disease.  If  the  patient  fails  to 
submit  to  complete  treatment  the  penalty  for  the  unfavour- 
able result  will  rest  with  the  patient,  and  even  incomplete 
treatment  has  the  advantage  of  making  the  patient  less 
liable  to  spread  the  disease  to  others. 

The  first  problem  that  confronts  us  is  the  determination 
of  the  method  that  will  give  the  best  results  in  the  early 
stages  of  syphilitic  infection.  The  local  treatment  of  the 
chancre,  if  it  is  present,  is  of  the  first  importance,  but  the 
consideration  of  it  need  not  detain  us.  Salvarsan,  or 
some  of  its  substitutes,  should  be  administered  as  soon  as 
practicable  after  infection.  We  must  give  up  the  idea  that 
salvarsan  is  a  therapia  sterilans  magna,  as  was  suggested 
when  it  was  first  introduced,  and  have  in  consequence  to 
determine  what  constitutes  an  efficient  treatment  by 
salvarsan.  Personally  I  have  followed  the  procedure  re- 
commended at  Rochester  Eow,  using  either  Kharsivan 
or  Diarsenol.  That  this  procedure  is  ef&cient  I  have  no 
doubt,  and  that  it  is  so  is,  I  think,  proved  by  the  recorded 
cases  of  re-infection.  One  must  be  on  one's  guard 
against  mistaking  the  recrudescence  of  an  inefficiently 
treated  primary  sore  for  a  re-infection,  but  some  of  the 
recorded  cases  of  re-infection  appear  to  be  well  authentic- 
ated. 

It  is  open  to  discussion  whether  the  plan  recommended 
at  Rochester  Row  is  the  best  that  can  be  adopted.    Is  the 

T.  P 


226  The  Treatment  of  Syphilis. 

addition  of  mercury  necessary  or  advisable,  or  may  it,  as 
has  been  suggested,  increase  the  danger  of  salvarsan  by 
increasing  the  HabiUty  of  development  of  acute  degenera- 
tion of  the  liver?  Is  Galyl,  or  are  some  of  the  preparations 
known  as  914,  as  good  or  better  than  salvarsan?  Some 
of  them  are  certainly  more  convenient  to  administer. 

A  clear  and  accurate  determination  of  the  grounds  on 
which  we  may  pronounce  a  patient  cured  of  syphilis  is  of 
great  importance.  To  the  patient  it  is  important  in  order 
that  treatment  may  be  discontinued  without  danger  of  the 
development  of  those  later  consequences  that  have 
wrecked  so  many  lives.  Socially  it  is  of  importance  in 
enabling  us  to  decide  when  marriage  may  take  place.  This 
question  is  one  of  the  most  difficult  that  a  medical  man 
has  to  answer,  involving  as  it  does  such  great  and  far- 
reaching  responsibilities,  yet  it  is  one  that  is  frequently 
asked. 

In  the  treatment  of  some  patients  with  early  secondary 
syphilis,  and  practically  of  all  patients  in  the  late  second- 
ary or  tertiary  stages  of  the  disease,  the  course  of  treat- 
ment will  have  to  be  much  longer  than  that  necessary 
for  persons  in  the  early  stages  of  infection.  Here  again 
I  have  followed  the  plan  recommended  at  Kochester  Row, 
repeated  short  courses  of  salvarsan,  accompanied  by  mer- 
cury, continued  till  a  permanent  negative  Wassermann 
reaction  is  obtained.  This  plan  may,  however,  involve 
treatment  over  a  period  so  long  as  to  try  severely  the 
patience  of  the  medical  man  and  the  endurance  of  the 
patient.  Is  such  prolonged  treatment  necessary?  Must  we 
look  on  the  persistence  of  a  positive  Wassermann  reaction, 
in  the  absence  of  other  symptoms  of  disease,  as  an 
indication  for  the  continuance  of  treatment  ?  I  have  heard 
an  eminent  surgeon  declare  that  he  was  satisfied  if  such 
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patients  were  cured  of  their  symptoms,  and  that  he  did 
not  consider  it  necessary  to  pursue  them  till  the  Wasser- 
mann  reaction  became  negative.  Is  such  a  procedure 
justifiable?  The  danger  of  incomplete  treatment  of  such 
patients  appears  to  me  to  be  less  than  in  the  case  of 
patients  inefficiently  treated  in  the  earlier  stages  of  the 
disease,  since  they  have  had  more  opportunity  for  the  pro- 
duction in  their  bodies  of  protective  substances. 

Some  persons  who  have  been  infected  with  syphilis, 
and  who  have  been  actively  treated  until  an  apparent  cure 
was  effected,  their  blood  serum  giving  a  persistently  nega- 
tive Wassermann  reaction,  have  in  the  course  of  a  few  years 
developed  general  paralysis  of  the  insane,  locomotor 
ataxia,  or  some  of  the  other  so-called  para-syphilitic 
affections.  In  such  patients  the  cerebro-spinal  fluid  con- 
tinues, as  a  rule,  to  give  a  positive  Wassermann  reaction. 
The  possibility  of  such  a  catastrophe  must  always  be  borne 
in  mind  when  a  prognosis  is  given.  Are  we  justified  in  ever 
giving  a  definite  prognosis  without  an  examination  of  the 
cerebro-spinal  fluid?  On  this  matter  our  views  should  be 
clearly  defined. 

The  treatment  of  syphilitic  diseases  of  the  nervous 
system,  or  the  so-called  para-syphilitic  affections,  presents 
problems  so  difficult  and  so  complicated  that  I  doubt  the 
utility  of  our  entering  upon  such  a  discussion  at  the  present 
time.  Their  importance,  however,  forces  them  on  our 
consideration. 

Since  prevention  is  always  better  than  cure,  the  efficient 
treatment  of  syphilitics  in  the  early  stages  of  their  diseaf.e 
should  effect  a  considerable  diminution  in  the  incidence 
of  para-syphilitic  affections,  but  it  will  be  a  long  time,  1 
fear,  before  they  are  completely  banished  from  our  midst. 
I  have  little  personal  experience  to  offer  that  would  be  of 
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help  in  the  consideration  of  these  problems.  From  the 
work  of  others  I  gather  that  when  such  diseases  are 
associated  with  the  presence  of  a  positive  Wassermann 
reaction  in  the  blood  serum,  considerable  benefit  may  be 
expected  from  active  anti-syphilitic  treatment.  Apparent 
cure  may  sometimes  occur,  and  even  when  degeneration 
of  the  nerve  centres  is  advanced  arrest  of  the  progress  of 
the  disease  is  not  infrequent.  When  the  blood  serum  does 
not  give  a  positive  Wassermann  reaction  the  prognosis  is 
much  more  doubtful.  Good  results  have  been  recorded 
from  prolonged  treatment  in  such  cases,  and  such  treat- 
ment may,  I  believe,  be  undertaken  without  danger  to  the 
patient  provided  due  care  is  taken  as  to  the  dosage  of  the 
drugs  administered.  Long  continued  and  patient  observa- 
tion will  be  required  before  we  are  in  a  position  to  deter- 
mine the  results  that  may  be  expected  from  the  treat- 
ment of  such  patients,  or  the  methods  of  treatment  that 
will  give  the  best  results.  Let  us  hope  that  the  success  of 
our  preventive  measures  will  anticipate  the  advent  of 
these  decisions. 

In  conclusion  I  submit  for  your  discussion  the  following 
problems  : — 

1.  What  plan  of  the  administration  of  salvarsan  or  its 
substitutes  will  give  the  safest,  the  quickest,  and  the 
easiest  results  in  the  treatment  of  early  syphilis? 

2.  What  conditions  must  be  fulfilled  before  we  may  give 
to  patients  treated  in  this  way  a  clean  bill  of  health  ? 

3.  What  plan  of  treatment  w41l  give  the  best  results 
in  the  case  of  patients  suffering  from  the  later  stages  of 
syphilis  V 

4.  Must  such  treatment  be  continued  as  long  as  the 
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Wassermann  reaction  in   the   bloo^  remains  positive,  in 
spite  of  the  absence  of  symptoms  of  the  disease? 

5.  Is  it  necessary  to  determine  the  Wassermann  re- 
action of  the  cerebro-spinal  fluid  of  such  patients  before 
saying  that  they  are  cured  of  the  disease? 

6.  What  results  may  we  expect  from  the  active  anti- 
Byphilitic  treatment  of  patients  suffering  from  the  para- 
syphilitic  disease  of  the  nervous  system? 
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In  the  time  at  his  disposal,  Dr.  Kirkpatrick  has  very 
clearly  defined  a  line  for  discussion,  and  put  forward  six 
very  important  questions.  The  questions,  I  believe,  will 
be  more  fully  and  definitely  answered  once  and  for  all  time 
at  the  end  of  the  war,  when  the  results  of  the  many 
thousands  and  thousands  of  cases  treated  and  their  Wasser- 
mann  results  are  recorded.  I  hope  that  they  will  be  pub- 
lished for  the  benefit  of  all  of  us. 

Although  treatment  by  "  606  "  and  Hg  has  been  in 
use  for  eight  years,  it  is  only  since  the  war  that  it  has  been 
carried  out  on  such  a  gigantic  scale,  and  involving  so  many 
practitioners.  I  think  "  606  "  has  well  justified  its  short 
existence  in  the  treatment  and,  I  hope,  cure  of  syphilis. 

In  the  Army,  Harrison  has  shown  that  before  the  use  of 
"606,"  when  long  courses  of  Hg  constituted  the  recognised 
treatment,  83  per  cent,  of  soldiers  suffering  from  syphilis 
treated  with  Hg  alone  required  readmission  to  hospital  at 
least  once  during  the  first  year  for  relapse,  while  since  the 
introduction  of  "  606  "  combined  with  Hg,  less  than  1.3 
per  cent,  of  soldiers  have  required  readmission.  This 
latter  percentage  is  taken  from  records  of  over  10,000  cases 
treated.     Regarding  the  days  of  Hg,  the  patient  was  de- 
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tained  in  hospital  for  an  average  of  66  days ;  now ,  with 
a  full  course  of  "  606  "  and  Hg,  49  days  are  enough,  which 
is  a  considerable  saving  of  wastage  of  man-power  to  the 
Army. 

I  might  mention  the  different  preparations  I  have  seen 
used  in  the  x\rmy  since  the  outbreak  of  war — mainly 
"  606,"  Kharsivan,  Arsenobenzol,  Galyl,  Luargol,  and 
Intramine. 

The  first  three  are  most  commonly  in  use,  and  have  all 
proved  equally  successful  in  results ;  they  have  much  the 
same  effect,  same  dosage,  and  might  be  classified  as  one. 

Galyl  has  been  used  on  occasions,  but  has  not  proved  so 
efficacious  or  destructive  to  the  spirochgeta.  It  has  the  ad- 
vantage that  it  is  easily  mixed,  and  is  given  intravenously 
with  a  Eecord  syringe.  It  is  less  toxic,  but  becomes 
oxidised  quickly,  so  it  must  be  used  at  once.  It  is  also 
claimed  that  it  is  not  toxic,  but  cases  of  reaction  with 
convulsions,  albuminuria  and  dermatitis  have  been  re- 
corded. It  has  further  been  used  intramuscularly,  but  did 
not  kill  the  spirochseta  when  so  used. 

Luargol,  introduced  comparatively  recently,  has  silver 
and  antimony  in  combination.  I  have  seen  a  number  of 
cases  treated  with  this  preparation,  and  with  apparently 
good  results,  but  cannot  speak  as  to  the  lasting  effect  it 
has  had  in  these  cases.  It  has  the  advantage  of  galyl, 
that  it  is  easily  mixed ;  but  it  has  the  disadvantage  that  it 
frequently  causes  thrombosis  of  veins.  It  is  claimed  that 
it  is  useful  in  advanced  or  late  cases  of  syphilis  and  syphilis 
of  the  nervous  system. 

Intrajnine. — Introduced  by  McDonagh,  I  have  seen  it 
used  in  eleven  cases  of  syphilis,  primary  and  late,  but  can- 
not say  that  I  saw  any  marked  improvement  in  the  lesions 
10  to  14  days  after  the  treatment,  nor  had  the  drug  an 
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immediate  effect  on  the  spirochseta.  I  believe  that  now 
McDonagh  is  combining  4  doses  of  "  606  "  with  intramine 
in  his  course.  It  is  claimed  that  intramine  has  good  effects 
in  the  treatment  of  arsenical  dermatitis.  I  have  seen  it 
used  in  one  severe  case,  but  cannot  say  that  it  had  any 
striking  effect  on  this  distressing  complication  or  shortened 
the  course  of  the  disease. 

Of  Ferrivine,  also  introduced  by  McDonagh,  I  have  no 
experience,  but  believe  it  gives  rise  to  alarming  symptoms 
of  dyspnoea  and  shock  immediately  following  its  adminis- 
tration. I  do  not  think  it  has  been  extensively  used ;  at 
least,  as  far  as  I  know,  it  is  not  being  used  at  the  present 
time. 

Eegarding  the  method  of  administration.  At  the  be- 
ginning of  the  war  the  intravenous  method,  allowing  the 
solution  to  flow  into  the  veins  by  gravitation,  was  mostly 
in  use,  and  less  so  by  injection  into  the  veins.  With 
"  Neo  "  or  "  Nova  "  preparations,  the  method  gives  ex- 
cellent results,  has  no  untoward  reaction  as  a  rule,  and 
causes  little  or  no  inconvenience  to  the  patient,  who  has 
the  usual  careful  supervision  for  24  hours  after  the  injec- 
tion. 

Within  the  last  year  or  18  months  the  tendency  has  been 
to  return  to  the  intramuscular  or  deep  subcutaneous  injec- 
tion of  the  preparation,  and  I  personally  believe  it  will 
some  day  be  the  most  successful  and  simple  method  of 
administration  of  "  606,'*  and  well  suited  to  dispensary 
practice.  It  will  do  away  with  the  elaborate  and  exacting 
mixing  and  neutralising  of  the  drug,  which  is  safe  only  in 
the  hands  of  an  expert.  It  does  not  give  rise  to  the  same 
risk  of  reaction,  and  altogether  I  think  it  is  safer. 

The  slow  and  gradual  absorption  and  excretion  by  the 
intramuscular  deep  subcutaneous  method  is  a  strong  argu- 
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ment  in  its  favour,  and  bacteriologists  have  most  favour- 
ably commented  on  its  destructive  effect  on  the  spirochaeta 
and  the  lasting  effect  on  the  Wassermann  result. 

Perhaps  on  account  of  slow  absorption  and  slow  excre- 
tion, the  drug  remaining  in  the  system  for  an  indefinite 
period,  we  might  be  able  to  reduce  or  stop  the  combination 
of  Hg,  which  I  believe  tends  to  render  "  606  "  more  toxic, 
has  a  more  or  less  destructive  action  on  the  liver,  and 
further  frequently  gives  rise  to  stomatitis. 

The  objection  to  this  method  of  administration  is  the 
amount  of  local  pain  and  discomfort  it  sometimes  causes. 
To  overcome  this  local  pain  and  discomfort,  anaesthetics 
have  been  suggested — such  as  mixing  the  ' '  606  ' '  with 
stovaine  or  giving  a  hypodermic  injection  of  morphine  later. 

My  experience  is  that  these  do  not  help  much,  and 
simply  mixing  the  dose  in  10  or  12  minims  of  distilled 
water,  diffusing  the  solution  as  well  as  possible  while 
injecting,  and  massaging  the  buttock  well  afterwards, 
seem  to  serve  the  purpose  quite  well. 

I  have  no  doubt  in  time  the  drug  will  be  adapted  so  that 
it  will  be  given  painlessly  by  this  method.  Another  objec- 
tion is  that  abscess  formation  or  necrosis  at  the  seat  of 
injection  sometimes  occurs.  The  method  I  believe  will 
appeal  to  local  authorities  when  they  take  up  fully  the 
treatment  of  syphilis,  when  bed  accommodation  will  be  a 
consideration,  and  when  cases  treated  intravenously  require 
to  be  under  observation  for  perhaps  24  hours  after  the  first 
two  or  three  injections. 

Cases  of  syphilis  preparatory  to  the  commencement  of 
treatment  by  "  606  "  should  be  carefully  examined,  atten- 
tion being  specially  directed  to  general  health,  condition 
of  teeth  and  gums,  presence  of  albumen,  and  the  weight, 
which  should  be  recorded  ;  also,  if  he  has  had  any  previous 
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tendency  to  dermatitis  of  any  kind,  or  severe  malaria  or 
jaundice.     The  doses  should  be  regulated  accordingly. 

Regarding  the  questions  put  forward  by  Dr.  Kirkpatrick, 
I  consider  the  course  at  present  in  use  in  the  Army,  and 
suggested  by  Lt. -Colonel  Harrison,  Eochester  Row, 
London,  the  best.  Salvarsan,  or  any  of  its  equivalents,  is 
used  as  follows  : — Seven  weekly  doses  of  "  606  "  intra- 
venously, commencing  with  0.3  gramme  for  the  first 
3  doses,  followed  by  3  doses  of  0.4  gramme,  and  finishing 
up  with  1  dose  of  0.5,  a  total  dosage  of  2.6  grammes  being 
given.  If  administered  intramuscularly,  two  .45  doses, 
followed  by  five  .6  grammes,  a  total  of  3.9  grammes  being 
given.  With  eac;h  dose  a  w^eekly  dose  of  1  grain  of  Hg  is 
given  intramuscularly  in  the  form  of  mercurial  cream.  If 
at  the  end  of  the  course  the  patient's  blood  gives  a  negative 
Wassermann,  he  is  left  alone,  and  directed  to  have  a  blood 
test  at  the  end  of  2,  4,  6,  and  12  months.  This  was  an 
important  result  of  treatment  by  newer  drugs  owing  to 
the  absence  of  any  lowering  of  vitality.  Soldiers  were 
quite  fit  to  return  to  duty  at  once  without  any  con- 
valescence ;  in  fact,  W'ere  usually  much  improved  in  general 
health.  If,  however,  the  blood  is  positive  or  doubtful,  he 
is  put  on  a  course  of  iodide  of  potassium  for  14  days,  and 
at  the  end  of  that  time  receives  a  further  two  weekly  doses 
of  0.3  and  0.4  gramme  of  "  606  "  and  1  gr.  Hg.  Tertiary 
cases  receive  the  same  course,  which  is  repeated  after 
intervals,  during  which  KI  and  Hg  are  administered.  Each 
case  must  be  treated  on  its  merits,  and  one  is  guided  by 
the  repeated  Wassermann  results.  In  spite  of  many  such 
courses  there  are  a  number  of  late  cases  of  syphilis  which 
will  never  give  a  negative  Wassermann.  Regarding  the 
question  of  cure,  all  active  signs  having  disappeared,  and 
repeated  Wassermann  examinations  proving  negative  at 
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intervals  of  every  three  months  during  the  first  year  and 
six  during  the  second,  the  examination  before  the  late  tests 
being  preceded  by  the  administration  of  a  provocative  dose 
of  "  606,"  and,  in  addition,  the  cerebro-spinal  fluid  proving 
negative,  I  think  one  could  reasonably  give  the  patient  a 
clean  bill  of  health. 

It  is  necessary  to  determine  the  Wassermann  reaction  of 
the  cerebro-spinal  fluid  before  pronouncing  that  a  patient  is 
cured.  Statistics  show  that  100  per  cent,  of  cases  treated 
with  ' '  606  ' '  show  a  negative  Wassermann  after  two  and 
four  months,  while  Gennerich  found,  of  162  cases  of 
primary  and  secondary  cases  treated  for  less  than  six 
months  by  "  606  "  and  Hg  and  observed  for  two  years, 
that  151  remained  negative  to  Wassermann  examination  of 
blood  and  cerebro-spinal  fluid. 

I  have  not  seen  many  cases  of  syphilitic  diseases  of  the 
nervous  system  in  the  Army  during  the  war,  at  least  ad- 
vanced conditions ;  but  of  those  I  have  seen  what  has 
struck  me  has  been  the  striking  improvement  of  the 
symptoms  under  "  606  "  and  Hg  treatment.  I  might 
just  mention  one  case  that  I  have  under  treatment  at  the 
Military  Hospital,  Portobello,  at  present.  A  discharged 
soldier,  aged  49  years,  but  looking  much  older,  with 
marked  signs  of  tabes,  practically  crawling,  with  loss  of 
control  of  bladder  and  rectum,  presented  himself  for  treat- 
ment, giving,  as  far  as  I  remember  at  the  moment,  a  his- 
tory of  syphilis  contracted  nine  or  eleven  years  ago.  He 
was  treated  as  an  out-door  patient  after  being  detained  a 
couple  of  days  for  a  spinal  puncture — Wassermann  posi- 
tive. He  was  put  on  KI  for  a  fortnight,  and  then  attended 
weekly  for  "  606  "  and  Hg.  The  drug  was  given  intra- 
muscularly, and  now,  after  five  injections,  he  is  walking 
much  better,  and  has  recovered  the  control  of  his  bladder 
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and  rectum,  is  in  good  health,  and  looks  much  younger. 
This  case  demonstrates  what  could  be  done  in  the  dispen- 
sary treatment  of  syphilis  and  by  the  intramuscular  mode 
of  treatment.  He  is  continuing  a  long  course  of  treat- 
ment. I  think  all  cases  of  parasyphilis  of  the  nervous 
system  should  be  treated  by  "  606  "  and  Hg,  even  al- 
though at  times  the  treatment  seems  to  aggravate  the 
symptoms.  In  these  cases  the  treatment  must  be  carried 
out  with  greater  care  in  smaller  doses,  and  for  a  much 
longer  period,  each  case  being  treated  on  individual  lines. 
Begin  by  giving  a  fortnight's  course  of  KI  and  Hg,  and 
then  passing  on  to  .1,  .2,  .3  gramme  of  "  606,"  one  dose 
weekly,  till  you  have  reached  4  to  5  grammes,  allowing 
14  days'  rest  between  each  seven  injections,  and  during 
that  time  giving  KI. 

In  many  of  these  cases  if  by  perseverance  you  do  not  get 
a  surprising  cure,  you  will,  at  least,  give  relief  to  many  of 
the  distressing  symptoms  accompanying  them. 

I  would  take  the  opportunity  of  mentioning  that  the  hos- 
pital at  Portobello  is  open  to  visitors,  and  I  should  be 
delighted  if  any  of  the  members  of  this  Society  or  their 
friends  would  visit  the  institution,  when  I  would  have 
pleasure  in  showing  the  technique  adopted  there.  From 
time  to  time  civilian  practitioners  from  different  districts 
under  the  Local  Government  Board  in  Ireland  have  availed 
themselves  of  the  usefulness  of  the  hospital,  with  a  view, 
I  believe,  to  establishing  some  form  of  dispensary  treat- 
ment of  venereal  diseases. 
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I  SHALL  very  briefly  give  what  my  experience  during  the 
past  fourteen  years  (during  which  I  have  been  working  at 
the  Westmorland  Lock  Hospital)  lead  me  to  believe  is  the 
correct  solution,  as  far  as  our  present  knowledge  goes,  of 
the  problems  that  have  been  set  before  us.  To  save  time, 
I  shall  use  the  term  Salvarsan  to  include  Kharsivan  and 
Diarsol,  as  well  as  the  original  Salvarsan. 

What  plan  of  administration  of  salvarsan  will  give  the 
safest,  quickest,  and  easiest  results  in  the  treatment  of 
early  syphilis? 

Though  each  case  must  be  treated  largely  on  its  own 
merits,  I  would  suggest  the  following  plan  as  a  foundation 
to  start  from  : — The  treatment  should  continue  for  three 
months,  and  should  consist  of  intravenous  injections  of 
salvarsan  and  the  administration  of  mercury.  Three 
weekly  injections  of  salvarsan,  and  then  three  at  fort- 
nightly intervals,  combined  with  mercury  during  the  whole 
period,  and  continued  for  several  weeks  afterwards.  The 
Wassermann  reaction  should  be  taken  before  commencing 
treatment,  if  the  treatment  be  not  delayed  by  so  doing. 
The  serum  should  also  be  tested  frequently  during  treat- 
ment in  order  to  see  how  soon  it  becomes  negative,  and 
should  be  watched  afterwards  for  a  couple  of  years. 
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If  such  treatment  be  started  before  the  patient  has  de- 
veloped a  positive  Wassermann,  and  the  Wasseimann  has 
remained  negative,  or  (which  is  more  frequently  the  case) 
has  become  positive  for  a  short  time  and  then  returned  to 
a  negative  reaction,  then  I  believe  that  this  course  of  treat- 
ment is  sufficient  to  cure.  If,  on  the  other  hand,  the 
Wassermann  reaction  is  already  positive  before  treatment, 
the  patient  may  require  a  second  similar  or  modified 
course. 

What  conditions  must  be  fulfilled  before  we  may  give  to 
patients  treated  in  this  way  a  clean  bill  of  health? 

Granted  early  and  efficient  treatment,  absence  of  all 
symptoms,  and  a  continued  negative  Wassermann  for  well 
over  a  year,  and  after  that,  a  negative  Wassermann  follow- 
ing a  provocative  injection  of  salvarsan.  In  some  cases  a 
Wassermann  reaction  and  cell  count  should  be  carried  out 
on  the  cerebro-spinal  fluid. 

What  plan  of  treatment  will  give  the  best  results  in  cases 
of  patients  suffering  from  the  later  stages  of  the  disease? 

This  problem  covers  so  many  different  conditions  that  it 
would  be  quite  impossible  to  draw  up  any  general  plan, 
and  all  I  can  say  is  that  treatment  should  be  carried  out 
by  salvarsan  or  ueo-salvarsan  combined  with  mercury 
and  iodide  of  potassium ,  and  should  be  continued  until  the 
Wassermann  reaction  has  become  negative,  or,  at  least, 
partially  positive. 

It  is  often  hard  to  get  a  negative  Wassermann  in  these 
cases.  As  an  example,  I  shall  mention  the  case  of  a 
patient  whom  I  am  treating.  She  has  had  30  injections 
of  salvarsan,  11  of  galyl  and  2  of  intramine,  as  well  as 
treatment  by  all  the  older  anti-syphilitic  drugs,  and  she 
still  has  a  full  positive  Wassermann. 

If  a  patient  has  shown  any  nervous  symptoms  there 
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should  be  a  Wassermann  reaction  and  cell  count  of  the 
cerebro-spinal  fluid,  but  I  doubt  whether  it  would  be  wise 
to  subject  every  case  of  syphilis  to  the  discomfort  and  risk 
of  lumbar  puncture. 

If  ' '  parasyphilitic  ' '  diseases  are  treated  early  enough — 
that  is,  before  there  has  been  actual  destruction  of  the 
nerve  cells  and  while  the  disease  is  still  confined  to  the 
vascular  and  intercellular  tissue — then  I  think  one  may 
hope  for  nearly  as  good  results  as  are  got  in  syphilitic 
lesions  in  other  parts  of  the  body.  When  the  nerve  cells 
are  already  damaged,  all  one  can  expect  is  arrest  of  the 
disease.  The  patient  should  be  kept  under  treatment  and 
observation  until  the  cerebro-spinal  fluid  becomes  normal. 


Captain  H.  S.  Laird,  E.A.M.C,  pointed  out  the  objec- 
tions to  any  treatment  of  the  primary  sore  till  a  definite 
bacteriological  diagnosis  had  been  made.  He  was  in  com- 
plete agreement  with  the  remarks  made  by  Major  Donald, 
except  that  he  favoured  the  intravenous  method  of  injection 
on  account  of  the  pain  and  liability  to  abscess  formation  which 
accompanied  the  intramuscular  method.  He  had  found  local 
anaesthetics  useless,  and  up  to  the  present  no  satisfactory 
way  of  overcoming  these  difficulties  had  been  discovered. 
Symptoms,  however,  were  cleared  up  equally  well. 

The  President  expressed  the  thanks  of  the  Academy  to 
Dr.  Kirkpatrick  for  his  paper,  and  to  the  experts  who  had 
kindly  contributed  to  the  discussion.  In  comparison  with 
their  enormous  experience,  he  felt  that  his  own  was  much  too 
small  to  warrant  any  expression  of  opinion,  but  he  recalled 
a  recent  case  in  which  Galyl  had  proved  useless. 

Professor  INIcWeeney  asked  whether  the  use  of  distilled 
water  was  essential  in  the  preparation  of  "  606  "  for  intra- 
venous injection;  also,  whether  it  was  necessary  to  employ  a 
local  anaesthetic  for  lumbar  puncture.  He  complimented 
the  speakers  on  the  excellent  addresses  they  had  given,  and 
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drew  attention  to  the  exquisite  series  of  photographs  and 
drawings  exhibited  by  Major  Donald,  .which  he  considered 
superior  to  anything  of  the  kind  he  had  ever  seen. 

Colonel  Clarke,  E.A.INI.C.,  said  that  Dr.  Kirkpatrick  had 
referred  to  the  indebtedness  of  the  profession  to  theE.A.M.C, 
but  he  could  not  help  feeling  that  it  was  quite  the  other  way, 
and  that  the  Army  owed  a  great  debt  to  the  civilian  pro- 
fession. He  was  deeply  interested  in  the  communications 
just  made,  and  was  more  than  ever  impressed  by  the  progress 
made  in  this  department.  He  recalled  his  early  experience 
in  the  treatment  of  syphilis  in  the  Army,  and  the  contrast 
was  very  forcible.  The  most  important  feature  of  modem 
treatment  was  the  shortening  of  the  time  necessary  to  effect 
a  cure,  in  view  of  the  necessity  of  keeping  up  the  strength  of 
the  fighting  line.  He  cordially  seconded  Major  Donald's 
invitation  to  civil  practitioners  to  visit  Portobello  Military 
Hospital. 

Dr.  Crofton  commented  on  the  importance  of  attacking 
the  spirochaete  before  general  infection  had  occurred — i.e., 
the  so-called  prophylaxis,  which  he  considered  a  very  im- 
portant part  of  treatment.  He  would  also  like  to  know  why 
the  method  of  intensive  mercurial  treatment  by  means  of 
sulphur  baths  was  entirely  neglected  in  this  country,  though 
excellent  results  were  obtained  by  this  means  at  certain 
foreign  spas. 

Dr.  Eustace  considered  the  outlook  for  so-called  para- 
syphilitic  diseases  was  now  very  favourable. 

Dr.  Nesbitt  said  that  the  thorough  fashion  in  which  the 
subject  had  been  dealt  with  left  little  room  for  discussion, 
but,  in  any  case,  he  thought  the  majority  of  the  audience 
had  come  merely  to  learn,  and  he  thought  he  might  say  for 
them  that  they  were  very  far  from  disappointed.  He  felt  that 
the  discussion  had  been  very  valuable  in  helping  to  formulate 
definite  lines  of  treatment  for  the  various  stages  of  the 
disease.  In  no  department  was  progress  greater  and  more 
hopeful  of  further  development  than  in  the  treatment  of  the 
later  syphilitic  manifestations,  particularly  those  of  the 
central  nervous  system,   the  results  obtained  by  the  newer 
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methods  contrasting  very  remarkably  with  the  tragic  course 
of  these  cases  a  few  years  ago.  The  kind  invitation  of  the 
mihtary  authorities  to  visit  Portobello  Hospital  would  be  a 
most  valuable  boon  to  the  civilian  profession,  and  he  hoped 
that  the  rumours  M^iich  had  appeared  in  the  press  of  a  pro- 
jected removal  of  this  hospital  from  Dublin  were  without 
foundation. 

Mr.  C.  M.  Benson  asked  to  what  extent  local  treatment 
of  the  sore  was  considered  necessary.  In  view  of  the  impend- 
ing extension  of  dispensary  treatment,  he  was  interested  to 
hear  that  the  intramuscular  method  was  so  satisfactory,  as 
bed  accommodation  would  present  difficulty.  He  feared, 
however,  that  the  pain  of  the  injection  would  be  likely  to 
scare  patients  from  further  treatment. 

Major  Donald,  who  replied,  said  that  'he  used  distilled 
M^ater,  but  not  double  distilled.  Most  of  the  stills  in  use  were 
unsatisfactory,  and  experiments  were  now  being  made  with 
a  glass  still,  which  promised  good  results.  He  found  that  a 
local  anassthetic  was  very  rarely  required  for  lumbar  puncture. 
He  regarded  local  treatment  of  the  sore  as  most  important,, 
but  only  after  accurate  bacteriological  diagnosis  had  been 
made. 


T.  ii 


SYPHILIS    AND    THE    STATE. 
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Fellow  and  Registrar  of  the  Royal  College  of  Physicians  of  Ireland : 
Physician  to    Steevens'  Hospital,    Dublin. 

[Read  in  the  Section  of  State  Medicine.  April  12,  1918.] 

The  association  of  venereal  disease  and  prostitution  is  so 
intimate  that  it  is  hardly  possible  to  consider  the  medico- 
legal aspects  of  the  one  without  the  other.  Many  histo- 
rians are  inclined  to  date  the  appearance  of  syphilis  in 
the  old  u  orld  from  the  end  of  the  fifteenth  century,  yet 
there  is  ample  e^^idence  that  both  venereal  disease  and 
prostitution  have  existed  in  all  civihsed  coantries  from 
the  earliest  times.  Prostitution  has.  indeed,  been  de- 
scribed as  the  oldest  profession  in  the  vorld,  and,  hke  all 
other  professions,  it  has  from  time  to  time  been  regulated 
by  both  the  laws  and  customs  of  the  countries  in  which 
it  existed.  Some  of  these  la^A  s  and  customs  were  directed 
against  prostitution  as  a  social  nuisance  or  a  moral 
oflence,  others  against  it  as  a  cause  of  disease.  Some- 
times one  view  predominated,  sometimes  the  other,  but 
the  association  was  always  recognised. 

It  would  not  be  possible  within  the  hmits  of  this  paper 
to  consider,  even  briefly,  the  various  regulations  that 
have  been  adopted  in  different  countries  in  Europe,  and 
our  attention  must  be  confined  to  the  view  that  Enghsb 
law  has  taken  of  the  subject.  In  England,  till  compara- 
tively recent  times,  little  effort  was  made  to  control  the 
spread  of  venereal  disease.  The  law  regarded  prostitutes 
as  social  nuisances,  but  made  little  effort  to  protect  the 
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public  health  from  the  effects  of  the  nuisance.  In  some 
other  countries  prostitution  was  recognised  as  a  necessary 
evil,  and  the  chief  aim  of  the  law  was  to  lessen  the 
dangers  from  it. 

The  earhest  notice  that  we  have  of  the  regulation  of 
prostitution  in  England  is  in  connection  with  the  "  Stews  " 
of  Southwark,  the  control  of  which  engaged  the  attention 
of  Parliament  as  early  as  the  reign  of  Henry  II.  I  can- 
not, perhaps,  do  better  than  give  you  the  description  of 
these  stews  in  the  \^ords  of  John  Stow,  published  in  his 
Survey  of  London  in  1598.  I  quote  from  the  edition  of 
his  ^\ork  edited  by  John  Styrpe  in  the  year  1720.*  De- 
scribing the  Thames  at  Southwark,  Stow  says  : — 

"  Next,  on  this  Bank,  was  sometime  the  Bordello,  or 
Stews,  a  Place  so  called  of  certain  Stew-houses  privileged 
there,  for  the  lepair  of  Incontinent  Men  to  the  hke 
Women  ;  of  tlie  which  Privilege  I  have  read  thus  : 

"  In  a  Parliament  holden  at  Westminster,  the  eighth 
of  Henry  the  Second,  it  was  ordained  by  the  Commons, 
and  confirmed  by  the  King  and  Lords,  That  divers  Con- 
stitutions for  ever  should  be  kept  within  that  Lordship, 
or  Franchise,  according  to  the  old  Customs  that  had  been 
there  used  time  out  of  mind  :  Amongst  the  which,  these 
following  were  some,  viz.  : 

"  That  no  Stewholder,  or  his  Wife,  should  let  or  stay 
any  single  Women  to  go  and  come  freely  at  all  times, 
when  they  listed. 

"  No  Stewholder  to  keep  any  Woman  to  Board,  but 
she  to  Board  abroad  at  her  pleasure. 

"  To  take  no  more  for  the  Woman's  Chamber  in  the 
Week,  than  fourteen  Pence. 

"  Not  to  keep  open  his  Doors  upon  the  Holy  days. 

^  Vol.  ii.,  p.  7. 
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"  Not  to  keep  any  single  Woman  in  his  House  on  the 
Holy  daye,  but  the  BaylifE  to  see  them  voided  out  of  the 
Lordship. 

"  No  single  Woman  to  be  kept  against  her  will,  that 
would  leave  her  sin. 

"  No  Stewholder  to  receive  any  Woman  of  Religion, 
or  any  Man's  Wife. 

"No  pingle  Woman  to  take  Money  to  lie  with  any 
Man,  but  she  may  lie  with  him  all  Night,  till  the  Morrow. 

"  No  Man  to   be  drawn  or  enticed  into  any  Stewhouse. 

'■  The  Constables,  Bayliff,  and  others,  every  Week  to 
search  every  Stewhouse. 

"No  Stewh older  to  keep  any  Woman  that  hath  the 
perilous  Infirmity  of  Burning  ;  nor  to  sell  Bread,  Ale, 
Flesh,  Fish,  Wood,  Coal,  or  any  Victuals,  etc. 

"  These  and  many  more  Orders  were  to  be  observed, 
upon  great  Pain  and  Puinsbment. 

"  I  ha^  e  also  seen  divers  Patents  of  Confirmation, 
namely,  one  dated  1345,  the  nineteenth  Edward  the 
Third.  Also  I  find,  that  in  the  fourth  of  Richard  the 
Second,  these  Stewhouses  belonging  to  William  Walworth, 
then  Mai  or  of  London,  were  farmed  by  Froes  of  Flanders, 
and  were  spoiled  by  Walter  Tylar  and  other  Rebels  of 
Kent.  Notwithstanding,  I  find  that  Ordinances  for  the 
same  Place,  and  Houses,  were  again  confijmed  in  the 
reign  of  Henry  the  Sixth,  to  be  continued  as  before. 
Also  Robert  Fabian  writeth,  that  in  the  Year  1506,  the 
one  and  t\^entieth  of  Henry  the  Seventh,  the  piid  Stew- 
houses in  Southwark  were  (for  a  season)  inhibited,  and 
the  Doors  closed  up.  But  it  was  not  long  (saith  he)  e're 
the  Houses  there  were  set  open  again,  so  many  as  were 
permitted  for  (as  it  was  said)  whereas  before  were  eighteen 
Houses,  from  thenceforth  were  appointed  to  be  used  but 
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twelve  only.  These  allowed  Stewhouses  bad  Signs  on 
their  Fronts,  towards  the  Thames,  not  hanged  out,  but 
painted  en  the  walls,  as  a  Boar's-Head,  the  Cross  Keys, 
the  Gun,  the  Castle,  the  Crane,  the  Cardinal's  Hat,  the 
Bell,  the  Swan,  &c.  I  have  heard  ancient  Men  of  good 
Credit  report,  that  these  single  Women  were  forbidden 
the  Rights  of  the  Church,  so  long  as  they  continued  that 
sinful  life,  and  were  excluded  from  Christian  Burial,  if 
they  were  not  reconciled  before  their  Death.  And  there- 
fore there  was  a  Plot  of  Ground,  called  the  Siiigh-woman's 
Church  yard,  appointed  for  them,  far  from  the  Parish 
Church . 

"  In  the  Year  of  Christ,  One  thousand  five  himdred 
forty-six,  the  seven  and  thirtieth  of  Henry  the  Eighth, 
this  Row  of  Stews  in  Southwark  was  put  down  by  the 
King's  Commandment,  which  was  proclaimed  by  somid  of 
Trumpat,  no  more  to  b3  privileged  and  us^d  as  a  common 
Brothel,  but  the  Lihabitants  of  the  same  to  keep  good 
and  honest  Rule  as  in  other  Places  of  this  Realm,  &c. 

"  But  tho'  the  Shi  was  no  longer  allowed  m  this  Place, 
yet  the  same  Sin  still  remained.  For  this  Complaint  was 
made  before  King  Edward  the  S'xth,  by  a  Reverend 
Father,  Latimer,  m  hia  blunt  but  honest  way  of  preach- 
ing :  '  One  thing  here  I  must  desire  you  to  reform,  my 
Lords,  you  have  put  down  the  Stue's  ;  but  I  pray  you 
what  is  the  Matter  amended?  What  availelh  that?  ye 
have  but  changed  the  Place,  and  not  taken  the  Whore- 
dom away,  &c.  I  heir  siy,  there  is  such  Whoredom  in 
England  as  never  was  seen  the  like.  .  .  I  hear  say  there  is 
now  more  Whoredom  m  England  than  ever  there  was  on 
that  .Bank.  Thos3  be  the  ISews  I  have  to  tell  you  :  I 
fear  they  b^  true.  There  is  more  open  Whoredom, 
more  Stued  Whoredom  than  ever  was  before.    For  God's 


246  Syphilis  and  the  State. 

sake  let  it  be  lookt  upon.     It  is  your  OfiBce  to  see  unto 
it.'  "  ' 

This  account  tells  us  that  in  England  at  very  early  times 
prostitution  was  a  recognised  institution,  and  that  some 
attempt  was  made  to  prevent  disease  resulting  from  it.  A 
letter  from  William  Beckett,  Surgeon,  to  Dr.  James 
Douglas,  dated  London,  February  4,  1717/18,  and  read 
at  a  meeting  of  the  Eoyal  Society,  confirms  this  view. 
Beckett  writes: — "But  to  confirm  this  further  I  find  that 
in  the  custody  of  the  Bishop  of  Winchester,  whose  palace 
was  situated  on  the  Bank  Side,  near  the  Stews,  was  a 
book  written  upon  vellum,  the  title  of  which  runs  thus  : — 
"  Here  begynne  the  Ordinances,  Bules,  and  Customs,  as 
well  for  the  salvation  of  mannes  lif,  as  for  to  aschewe 
many  mischiefs  and  inconvenients  that  dayley  be  lik  there 
to  fall  owte,  to  be  rightfully  kept,  and  due  execution  of 
them  to  be  don  unto  any  personne  wythin  the  same.'  One 
of  the  articles  begins  thus:  '  Dehis  qui  custodiuntmulieres 
habentes  nefandam  infirmitatem.'  It  goes  on — '  Item, 
That  no  Stew-holder  keep  noo  woman  wythin  his  hous 
that  hath  any  syckness  of  Brenning  but  that  she  be  putte 
out  upon  the  peyne  of  makeit  a  fyne  unto  the  Lord  of  a 
hundred  shylyngs.'  This  was  taken  from  the  original 
manuscript  which  was  preserved  in  the  Bishop's  Court, 
supposed  to  be  written  about  the  year  1430,"  '' 

The  writings  of  John  Arderne,  in  the  fourteenth  century, 
and  of  Andrew  Boorde,  in  the  early  part  of  the  sixteenth 
century,  make  it  clear  that  the  disease  called  "  brenning'' 
or  "  burning"  was  gonorrhoi-a,  but  it  may  possibly  have 
included    other    venereal   diseases    as    well.      That  such 

*  "  Survey  of  London,"  by  John  Stow.  Edited  by  John  Styrpe.  London, 
1720.     Vol.  ii,  p.  7. 

*>  Philosophical  Transactions   vol.  xxx.,  p,  839. 
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diseases  were  contracted  frequently  at  the  stews  appears  to 
have  been  well  known  to  the  public.  Beckett  tells  us  that 
John  Bale,  who  was  Bishop  of  Ossory  in  Ireland  (1552-3), 
writing  of  "  Dr  Hugh  Weston  (who  was  Dean  of  Windsor 
in  1556,  but  deprived  by  Cardinal  Pole  for  adultery)  says 
that  '  He  was  sore  bitten  by  a  Winchester  goose  and  was 
not  yet  healed  thereof,'  which  was  a  common  phrase  for 
the  pox  at  that  time,  because  the  stews  were  under  the 
jurisdiction  of  the  Bishop  of  Winchester."" 

We  are  not  given  any  information  how  the  diseased 
women  in  the  stews  were  recognised,  or  whether  any 
regular  medical  inspection  of  them  was  enforced,  but 
without  some  such  inspection  the  regulations  could  have 
been  made  operative  only  on  complaint  made  by  the 
clients  of  the  house. 

That  the  "  Stevvholders  "  of  Southwark  became  noto- 
rious is  proved  by  an  Act  passed  in  the  eleventh  year  of 
the  reign  of  Henry  VI.,  1433.''  In  this  Act  it  is  stated 
that  "  Forasmuch  as  our  said  Sovereign  Lord  the  King,  at 
the  grevious  Complaint  made  to  him  by  his  said  Commons 
in  the  same  Parliament,  hath  conceived,  that  divers 
Persons  of  great  Poverty,  without  Conscience  and  of  evil 
-Governance,  now  and  late  dwelling  in  a  Place  suspected, 
called  the  Stews,  in  the  Borough  of  Southwark,  in  the 
County  of  Surrey,  as  well  by  the  Receipt  of  common 
Women,  Thieves,  IVIaiikillers,  and  Adulterers,  as  by  Mur- 
deis  and  privy  Robberies,  as  well  by  themselves  as  by 
many  other  there  harboured  without  Pity  Loyalty  and  good 
Conscience  there  done,  have  suddenl}'  come  to  great 
Riches,  by  which  they  have  purchased  great  Livings  of 
L»ands  and  Tenements,  to  great  yearly  Values  ;  and    be- 

*  Philosophical  Transactions,  vol.  xxxi.,  pp.  47  and  108. 
*>  Statutes  of  the  Realm,  England. 
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cause  of  their  sufficiency  of  Freehold  so  purchased,  they 
have  been  retuined,  by  the  Sheriff  of  the  said  County 
and  other  BaihfCs,  in  Inquests  as  well  for  Felony  and 
Trespass  between  the  King  and  the  Party ,  and  Party  and 
Faity,  as  in  Assises  and  other  Pleas  of  I-and  before  the 
King's  Justices  in  his  Courts,  and  before  the  Stewards 
and  Maishal  of  his  House,  whereby  divers  Disinheritances 
and  wiongful  Condemnations  of  many  lawful  Lieges  of 
our  Sovereign  Lord  the  King  have  been  had,  and  many 
Murderers  and  notorious  Theives  have  been  saved,  great 
Murders  and  Robberies  concealed  and  not  j)unished  :  and 
how  the  persons  suspected  inhabit  them  in  common  Hos- 
teries  and  Taverns  in  the  Highway  of  the  same  Borough, 
there  receiving  Thieves,  common  Women,  and  other  IVIis- 
doers,  in  like  Manner  as  they  did  in  the  said  suspected 
Place  of  the  Stews  :  Our  Sovereign  Lord  the  King  con- 
sidering the  Piemisses,  and  that  such  People  without  con- 
science be  defamed,  and  may  not  of  reason  be  intending 
to  bear  Witness  of  Truth  there  where  Truth  shall  be  in- 
quired, hath  ordained  and  established,  That  if  any  such 
Person  be  returned  by  any  Sheriff,  Bailiff,  or  other  Min- 
ister of  our  said  Sovereign  Lord  tlie  King,  in  the  said 
County  of  Surrey,  or  by  any  Officer  before  the  Steward' 
and  Marshal,  of  our  Sovereign  Loid  the  King's  House,  as 
well  as  for  the  King  as  for  the  Party,  at  all  Times  from 
henceforth  he  may  be  challenged,  and  the  Challenge  in 
that  Part  alloAved  for  the  Cause  before  said  :  And  also 
for  to  avoid  Murders,  Robberies,  and  Adulteries  that 
might  by  likely  hood  happen.  It  is  ordained.  That  no 
such  Person,  which  hath  dwelled  at  the  said  Stews,  be 
suffered  to  hold  any  common  Hostery  or  Tavern  in  other 
Place  within  the  said  Borough  of  Southwark,  but  only 
at  the  said  Stews  ;  And  that  the  Justices  of  Peace  in  th  e 
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same  County  shall  have  Power  to  inquire  of  all  them 
that  hold  Hosteries  and  Taverns,  and  them  to  j)unish  by 
Fine  and  Ransom,  and  by  Imprisonment  of  the'r  Bodies, 
after  the  discretion  of  the  said  Justices/' 

These  regulations  were  made    before   the  outbreak  of 
the  great  epidemic  of  syphilis  in  Southern  Europe  in  J 494, 
from  which  many  writers  date  the  beginning  of  the  dis- 
ease in  the  old  world.      The  first  regulation  concerning 
syphilis  of  which  Ave  have   any   record   in  these   islands 
comes   from   the  Register   of    the  Borough   of   Aberdeen 
under  the  date  of  April  21,  1497.''     This  regulation  reads 
as  follows  : — "  The  said  day,  it  was  statut  and  ordanit 
be  the  alderman  &nd  consale  for  the  eschevin  of  the  infir- 
mitey  cumm  out  of  Franche  and  Strang    partis,  that  all 
lio'ht  weman  be  chargit  and  ordaint  to  decist  fra  thar  vicis 
and  syne  of  venerie,  and  all  thair  buthis  and  houssisskalit, 
and  thai  to  pas  and  wirk  for  thar  sustentacioun,  under 
the  payne  of  ane  key  of  het  yme  one  thar  chekis,  and 
banysene  of  the  towne."      In  the  minutes  of  the  Town 
Council  of  Edinburgh    for  September  22,^  of    the  same 
year,  there  is    recorded    a    proclamation    of  James    IV. 
The  order  runs  as  follows  : —  "22  Sept.  1497.      It  is  our 
Soverane  Lords  Will  and  the  command  of  the  Lordis  of 
his  Counsale  send  to  the  pro  vest  and  BailHes  within  the 
this    Bur^  that  this  Proclamation  follow  and  be  put  till 
execution  for  the  eschewing  of  the  greit  arrear  and  danger 
of  the  Infection  of  his  Leiges  fra  this  contagious  sickness 
calht  the  Grandgor  and  the  greit  uther  Skayth  that  may 
occur  to  his   Leig3s   and    Inhabitans  within   this  Bur*  : 
that  is   to   say,  we   charge   straitly   and   commands   be 

*  Extracts  from  the  Council  Register  of   the  Burgh  of  Aberdeen,  1398- 
1570.    Spalding  Club,  1844,  vol.  i.,  p.  425. 

"  Philosophical  Trans.,  vol.  xlii,.  p,  420,  1743. 
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the  authority  above  writtin,  that  all  manner  of  personis 
being  withm  the  freedom  of  this  Bur*  quilks  are  infectit 
or  has  been  infectit  uncurit  with  this  said  contagious 
plage  caUit  the  Grandgor,  devoyd,  red  and  pass  fur*  out 
of  this  Town  and  compeir  apon  the  sandis  of  Leith  at 
ten  hours  before  none  and  thair  sail  thai  have  and  fynd 
Botis  reddie  in  the  bavin  ordanit  to  them  be  the  officers  of 
this  bur*  reddely  fumeist  with  victuals  to  have  them  to 
the  Inche,"  and  thair  to  re  mane  quhill  God  proviyd  for 
thair  Health  :  and  that  all  uther  psrsonis  the  quilks  taks 
upon  thame  to  have  the  said  contagious  infirmitie  and 
taks  the  cure  thairof  that  thai  devoyd  and  pass  with 
thame  sua  that  nane  of  thair  personis  quhilks  taks  sic 
cure  upon  thame  use  the  samyn  cure  within  this  bur*  m 
pns  nor  paint  Pny  manner  of  way.  And  wha  sa  beis 
fundin  infectit  and  not  passand  to  the  Inche  as  said  is  be 
Mononday  at  the  Sone  ganging  to,  and  in  likways  the  said 
portonis  that  talds  the  sd  Cure  of  sanitic  upon  thame  gif 
they  will  use  the  samyn  thai  and  ilk  aue  of  thame  salle  be 
brynt  on  the  cheik  with  the  marking  Irne  that  thai  may 
be  kennit  in  tj  m  to  cum  and  thaiafter  gif  any  of  thame 
remanis  that  thai  sail  be  l-anist  but  favors." 

Similar  orders  were  made  about  the  same  time  in  other 
towns  in  Scotland,  their  purport  being  to  prevent  in- 
fection of  the  healthy  by  the  sick-'' 

After  the  suppression  of  the  stews  of  Southwark  by  the 
King's  command  in  1546  the  Enghsh  legislature  appears 
to  have  abandoned  for  many  years  any  attempt  to  re- 
gulate prostitution  or  to  prevent  venereal  disease.  Indeed 
from  our  knowledge  of  the  habits  of  the  Court  any  such 
attempt  would  have  appeared  too  ludicrous. 

*  An  Island  in  the  Frith  of  Edinburgh,  over  against  Leitli. 

''  Trans.  Epidem.  Soc.  N,  S.  1,  p.  149  (1862),  vide  History  of  Epidemics 
in  Great  Britain.      Charles  Creighton,  Cambridge.     1891,     Vol.  i,  p,  418. 
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At  the  time  of  the  (Commonwealth  the  most  savage 
penalties  were  enacted  to  put  down  prostitution  The 
punishment  for  fonr cation  was  three  months'  imprison- 
ment followed  by  bail  for  good  behaviour.  Women  con- 
victed of  prostitution  were  to  be  whipped,  pilloried., 
branded  and  imprisoned  for  three  years,  and  for  a 
second  conviction  the  punighment  was  death. 

Prostitution,  however,  continued  to  flourish  along  with 
its  constant  associate,  venereal  disease.  The  habits  of  the 
Couiii  of  Charles  II.,  after  the  Restoration,  leave  us  in  no 
doubt  as  to  the  laxity  of  morals,  and  the  frequency  of 
venereal  diseases.  The  legislature  does  not  appear  to 
have  made  any  attempt  to  deal  with  either  evil  till  the 
middle  of  the  eighteenth  century.  In  1752  an  effort  was 
made  to  control  prostitution,  in  so  far  as  it  was  a  public 
nuisance,  but  \^ithout  taking  any  cognisance  of  it  as  a 
cause  of  disease.  In  that  year  an  Act  was  passed  (25 
Geo.  II.,  Ch.  XXXVI.)  entitled,  "  An  Act  for  the  better 
preventing  thefts  and  robberies  and  for  regulating  places 
of  public  entertainment  and  for  punishing  persons  keep- 
ing disordeily  houses."  By  this  Act  two  inhabitants  of 
anj'  district  were  empowered  to  give  notice  to  a  constable, 
or  a  peace  officer,  of  the  existence  of  a  ba^\dy  house  in 
the  district.  The  constable  Mas  then  to  prosecute  the 
keeper  of  the  house  for  felony.  Each  of  the  infoimants 
was  bound  to  enter  into  recognisance  of  £20  to  give 
material  evidence  at  the  prosecution,  and  of  £30  to  appear 
at  the  pro'-ecution.  In  case  the  prosecution  ended  in  a 
conviction  the  informants  were  to  be  paid  £10  each. 
This  Act  Mas  to  be  in  force  for  three  jearS;  and  in  1755 
(28  Geo.  II.)  it  was  n.ade  perpetual.  The  method  of 
prosecution  was  further  modified  in  1818  (58  Geo.  111.; 
Ch.  LXX.). 
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In  1824  the  Vagrancy  Act  (5  Geo.IV.X'h.  83)  was  passed 
for  England.  This  Act  was  designed  for  the  punishment 
of  idle  and  disorderly  person^;,  as  well  as  for  rogues  and 
vagabonds.  Under  its  provisions  any  person  who  exposed 
an  obscene  picture  or  print,  or  held  any  indecent  exhibi- 
tion, or  who  obscenely  exposed  his  person  in  pubUc,  was 
hable  to  imprisonment  for  three  months  with  hard  labour. 
Further,  eveiy  common  prostitute  wandering  in  the  public 
streets  or  public  highwajs.  or  any  place  of  public  resort, 
and  behaving  in  a  riotous  or  indecent  manner,  was  liable 
on  conviction  to  imprisonment  for  one  month  ^vith  hard 
labour.  This  Act  was  amended  in  1898  (61  &  62  Vic,  Ch. 
39).  The  amended  Act  gives  further  powei-s  to  proceed 
against  the  so-called  "  bullies  "  or  "  pimps,"  the  men  who 
live  -wholly  or  in  part  on  the  earnings  of  prostitutes. 

In  1839  an  important  Act  (2  &  3  Vic.,Ch.  47)  was  passed 
for  the  further  improving  the  police  in  and  near  the 
metropolis,  by  which  it  was  made  an  offence  for  pubUcans 
knowingly  to  permit  or  suffer  prostitutes  or  pei-aons  of 
notoriously  bad  character  to  meet  togeth  er  or  to  rema'n 
on  licensed  premises  under  a  penalty  of  five  pounds. 
This  Act  involves  a  recognition  of  the  very  intimate 
association  that  exists  between  o\'er-indulgence  in  alcohol, 
prostitution,  and  venereal  disease.  Such  over-indulgence 
stimulates  sexual  desire,  making  man  a  more  ready  victim 
to  the  solicitation  of  the  prostitute,  while  at  the  same 
time  it  lessens  his  power  to  discriminate  m  here  that  desire 
may  be  safely  satisfied.  The  ability"  to  satisfy  the  desire 
is  lessened  also,  and  the  prolonged  intercourse  th^t  results 
favours  the  transference  of  infection.  It  is  safe  to  say 
that  ^\ithout  the  assistance  that  she  gains  from  alcohol 
the  prostitute  \\ould  be  robbed  of  much  of  her  danger. 
The  exclusion  of  prostitutes  from  licensed  jDremises  may 
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thus  be  looked  upon  as  an  important,  if  indirect,  attempt 
to  prevent  venereal  disease.  The  Act  further  forbade  any 
common  prostitute  or  n'ght  -  walker  to  loiter  in  any  thorough  - 
fare  or  pubhc  place  for  the  purpose  of  prostitution  or 
solicitation,  to  the  annoyance  of  the  inhabitants,  under  a 
penalty  of  forty  shilhngs.  In  1842  an  Act  for  impro\ang 
the  Dublin  Pohce  (5  &  6  Vic,  Ch.  24)  was  passed  making 
similar  regulations  for  Dublin. 

These  Acts  were  confirmed  in  1910  by  the  Licensing 
Consolidation  Act  (10  Edw.  VII.,  1  Geo.  V.,  Ch.  24),  which 
in  addition  made  it  an  offence  for  the  holder  of  a  licence 
for  a  pubUchouse  knowing!}^  to  permit  his  premises  to  be 
an  habitual  resort  or  place  of  meeting  of  reputed  prosti- 
tutes, whether  the  object  of  their  so  resorting  was  prosti- 
tution or  not.  Pj'ostitutes  may  be  supplied  with  refresh- 
ment on  licensed  premises,  but  they  may  not  loiter  there, 
and  the  penalty  on  the  licence-holder  who  peimits  them 
to  do  so  is  £10  for  the  first  offence  and  £20  for  the 
second.  If  a  licence-holder  permits  his  premises  to  be 
used  as  a  brothel  he  is  liable  to  a  fine  of  £20  and  the 
forfeit  of  his  licence. 

In  1864  the  legislature  made  a  new  departure  by  the 
passing  of  the  Contagious  Diseases  Prevention  Act 
(28  &  29  Vic.,Ch.  85).  The  plan  has  long  existed  in  many 
Continental  countries  of  registering  prostitutes  and 
brothels.^  Prostitutes  were  compelled  to  submit  to  perio- 
dical medical  examination,  and,  if  found  diseased,  to  com- 
pulsory medical  treatment.  The  plan  involved  an  official 
recognition  of  prostitution,  and  aimed  at  preventing  the 
disease  which  resulted  from  it. 

The  Act  of  1864  provided  for  the  compulsory  medical 
examination   of  prostitutes,  and  for   their   detention  in 

*  Registration  waa  introduced  in  France  in  178&. 
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tiospital  if  they  were  found  to  be  diseased  ;  but  it  applied 
only  in  the  garrison  towns  of  Portsmouth,  Plymouth, 
Woolwich,  Chatham,  Sheerness,  Aldershot,  Colchester, 
Shomcliffe,  the  Curragh,  Cork  and  Queenstown.  In 
1866*  the  Act  was  amended  and  extended  to  Windsor, 
and  in  1869  it  was  further  amended  and  extended 
to  Canterbury,  Dover,  Gravesend,  Maidstone,  South- 
ampton, and  Winchester.  These  Acts  were  never 
popular,  and  almost  from  the  first  aroused  fierce  opposi- 
tion. In  1871  a  Royal  Commission,  and  in  1879  a  Select 
Committee,  were  appointed  to  report  on  the  matter,  and 
in  spite  of  the  fact  that  the  majority  of  the  Committee 
reported  in  favour  of  the  Acts,  the  House  of  Commons,  in 
1883,  condemned  by  vote  the  compulsory  examination  of 
women.  As  a  result  of  this  vote,  the  Acts  became  a  dead- 
letter,  and  in  1886  they  were  repealed. 

In  case-law  questions  relating  to  venereal  diseases  have 
frequently  arisen,  but  a  full  discussion  of  this  aspect  of 
the  subject  is  quite  beyond  the  scope  of  this  paper.  One 
or  two  matters  of  interest  may,  however,  be  mentioned. 
Mr.  Justice  Bucknill,  at  the  Nottingham  Autumn  Assizes, 
1907,  explained  that  the  acquisition  of  syphilis  by  the  wife 
was  sufficient  ground  for  divorce.  In  the  case  of  Berry  v. 
Berry,  1875,  it  was  held  that  wilfully  communicated 
venereal  disease  is  evidence  of  adultery  and  matrimonial 
cruelty  by  the  husband,  and  so  can  substantiate  a  claim 
for  judicial  separation.  The  existence  of  venereal  disease 
•in  a  husband  is  some  evidence  of  an  act  of  adultery  on  his 
part,  it  is  merely  a  question  of  the.  strength  of  the  ex- 
planatory circumstances. 

The  question  of  professional  privilege  in  connection  with 
patients  suffering  from  venereal  diseases  often  arises,  and 
the  law  relating  to  the  subject  is  far  from  clear.      The 
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Slander  of  Women  Act,  1891,  enacts  that  "  words  spoken' 
and  published  which  impute  unchastity  or  adultery  to  any 
woman  or  airl  shall  not  require  special  damage  to  render 
them  actionable."  A  medical  man  must  be  most  cir- 
cumspect in  stating  to  a  third  person  that  a  patient  is 
suffering  from  venereal  disease.  Brouardel,  when  con- 
sulted by  a  parent  with  regard  to  the  health  of  a  prospective 
son-in-law,  used  to  advise  the  parent  to  make  sure  that 
the  man  was  sufficiently  insured,  and  so  avoided  making 
a  definite  statement  that  the  man  was  diseased.  In  the 
defence  in  an  action  for  defamation  or  libel,  it  is  of  the 
first  importance  to  be  able  to  substantiate  the  statement 
complained  of.  * 

A  careful  study  of  the  Acts  of  the  Irish  Parliament,  from 
A.D.  1310  till  its  dissolution  in  1800,  has  not  revealed  any 
legislation  dealing  with  venereal  disease  or  prostitution. 

In  one  matter  the  Government  did  take  action. 
In  1755  a  Lock  Hospital  for  the  treatment  of  women  and 
children  suffering  from  venereal  diseases  had  been  opened 
in  Eainsford  Street.  Two  years  later  this  hospital  w^as 
moved  to  the  building  that  had  been  occupied  by  the 
Lying-in-Hospital  in  George's  Lane,  and  in  1768  it  was 
moved  from  there  to  Clarendon  Street.  In  1778  the 
Governors  purchased  the  Buckingham  Hospital  at  Donny- 
brook,  that  had  been  built  by  the  Corporation  as  an  isola- 
tion hospital  for  small-pox  patients.  In  1792,  at  the  in- 
stance of  Lord  Westmorland,  Lord  Lieutenant  of  Ire- 
land, the  Governors  of  the  Lock  Hospital  sold  Buckingham 
Hospital  to  the  Governors  of  the  Hospital  for  Incurables, 
and  took  in  exchange  the  premises  of  the  latter  in  Towns- 
end  Street.  The  Lock  Hospital  then  became,  and  has 
since  remained,  a  Government  supported  institution.     In 

•  A  System  of  Syphilis,  By  D'Arcy  Power.    London  1909.  Vol.  iii.,  C  v. 
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1819-20  this  Hospital  was  closed  to  male  patients,  and 
since  that  time  such  patients  have  been  accommodated  in 
Dr.  Steevens'  Hospital.  There  was  a  "  Charitable  Vene- 
real Hospital,"  opened  by  public  subscription  in  King- 
Street,  Oxmantown,  in  1758,''  but  how  long  it  con- 
tinued to  exist  I  have  not  been  able  to  discover. 
There  were  also  Lock  Hospitals  in  Cork  and  Limerick, 
the  latter  of  which  was  closed  in  1849. '^ 

In  February,  1918,  a  leaflet  was  issued  from  the  "  Sinn 
Fein  Public  Health  Department,"  in  which  it  is  stated 
that  at  the  close  of  the  war  probably  15,000  soldiers  will 
return  to  Ireland  suffering  from  syphilis.  The  danger  of 
this  to  the  community  is  pointed  out,  and  it  is  demanded 
"  that  the  blood  of  every  one  of  these  soldiers  returning 
to  our  country  shall  be  tested,  and  those  of  them  found  to 
be  in  an  infectious  condition  from  this  disease  shall  be 
detained  in  institutions  till  pronounced  free  from  con- 
tagion, as  determined  by  the  blood  test." 

In  1885  an  important  Act — the  Criminal  Law  Amend- 
ment Act  (48  &  49  Vic,  c.  69) — was  passed,  which  had 
for  its  object  the  protection  of  women  and  girls  and  the 
suppression  of  brothels.  This  Act  made  procuration 
punishable  by  imprisonment  for  two  years,  with  or  without 
hard  labour.  Defilement  of  a  girl  under  thirteen  years  of 
age  rendered  the  offender  liable  to  penal  servitude  for  life  ; 
or,  if  the  offender  was  under  sixteen  years  of  age,  he  might 
at  the  discretion  of  the  court,  be  whipped.  The  penalty 
for  the  defilement  of  a  girl  between  the  ages  of  thirteen 
and  sixteen  years  was  two  years'  imprisonment,  with  or 
without  hard  labour.     Severe  penalties  were  imposed  on 

*  CenBus  of  Ireland,  1851.     Part  iii.     The  Statas  of  Disease,    p.  92. 

*  Ibid.,  p.  97. 
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all  those  who  were  convicted  of  being  the  owners,  occupiers 
or  keepers  of  premises  used  as  brothels. 

In  spite  of  this  Act  the  ' '  white  slave  traffic  ' '  flourished 
abundantly,  and  London  appears  to  have  been  used  largely 
as  the  sorting-house  for  the  trade.  Numbers  of  girls  were 
exported  each  year  from  London  to  foreign  brothels.  In 
1898  "■  Mr.  Coote,  Secretary  of  the  National  Vigilance 
Association,  set  himself  to  remedy  this  evil.  He  visited 
various  foreign  Governments,  and  at  length  was  able  to  get 
action  taken  for  the  suppression  of  the  traffic  on  an  inter- 
national scale.  An  official  conference  was  held  in  Paris, 
in  July,  1902,  and  a  second,  called  by  the  French  Govern- 
ment, was  held  in  AjDril,  1910.  As  a  result  of  these  con- 
ferences, an  agreement  was  come  to,  which  was  sub- 
sequently ratified  by  the  European  and  other  Powers, 
whereby  each  State  undertook  to  do  what  it  could  to  put 
an  end  to  the  traffic.  In  furtherance  of  this  endeavour, 
the  British  Parliament  passed  the  Immoral  Traffic  (Scot- 
land) Act,  1902  (2  Edw.  VII.,  c.  ll)',  and  the  Criminal 
Law  Amendment  Act,  1912  (2  &  3  Geo.  V.,  c.  20).  This 
latter  Act  permits  the  arrest  without  warrant  of  anyone 
suspected  to  be  concerned  in  the  traffic  in  women  for 
immoral  purposes,  and  such  person  on  conviction,  in 
addition  to  the  term  of  imprisonment  for  the  offence,  was 
to  be  whipped.  The  penalties  for  keeping  brothels  were 
also  increased.  This  Act  was  further  amended  in  1917, 
when  the  age  of  sixteen  years  was  substituted  for  that  of 
thirteen  in  the  previous  Acts.  It  is  now  also  an  offence 
for  any  person  suffering  from  venereal  disease  in  a  com- 
municable  form  to  have  sexual  intercourse  with  any  other 
person,  or  to  solicit  or  invite  any  other  person  to  have  such 
sexual  intercourse. 

»  Prostitution.     By  M.  F.     London,  1917.     Pp.  26  and  223. 
T.  R 
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Owing  to  the  international  action,  of  which  these  Acts 
are  the  outcome,  the  white  slave  traffic  has  not  only  been 
crippled,  but  well-nigh  destroyed.  It  is  said  that  within 
a  few  months  of  the  passing  of  the  Act  of  1912  over  2 ,000 
souteneurs  had  left  England. 

The  great  advances  in  our  "knowledge  of  syphilis  which 
have  been  made  since  the  discovery  by  Schaudinn,  in  1905, 
of  the  Spirochaeta  pallida  as  the  cau.se  of  the  disease  have 
forced  on  the  attention  of  the  public  the  serious  results 
of  that  malady  and  the  possibility  of  preventing  them.  On 
November  1,  1913,  His  Majesty  the  King  "  deemed  it 
expedient  that  a  Commission  should  forthwith  issue  to 
inquire  into  the  prevalence  of  Venereal  Diseases  in  the 
United  Kingdom,  their  effects  upon  the  health  of  the  com- 
munity, and  the  means  by  which  those  effects  can  be 
alleviated  or  prevented,  it  being  understood  that  no  return 
to  the  policy  of  provisions  of  the  Contagious  Diseases  Acts 
of  1864,  1866,  or  1869  is  to  be  regarded  as  falling  within 
the  scope  of  the  inquiry."  The  final  report  of  this  Com- 
mission was  submitted  to  His  Majesty  on  February  11, 
1916. 

It  is  not  possible  here  even  to  summarise  all  the  recom- 
mendations contained  in  this  valuable  report.  Briefly,  we 
may  say  that  the  Commissioners  recommended  that  the 
best  methods  of  diagnosis  and  treatment  of  venereal 
diseases  should  be  made  readily  available  for  the  whole 
community ;  and,  as  the  result  aimed  at  is  one  of  national 
importance,  at  least  75  per  cent,  of  the  total  cost  involved 
should  be  borne  by  the  Imperial  funds,  the  local  autho- 
rities being  responsible  for  the  remainder. 

The  recommendations  of  this  Commission  mark  a  new 
departure  in  the  fight  against  prostitution  and  venereal 

^Prostitution.     By  M.  F.     London,  1917.     Pp.  97  and  98. 
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diseases.     Up  to  this  time  the  efforts  of  the  State  had  been 
directed  chiefly  against  prostitution,  and  little  effort  had 
been  made  to  cope  with  one  of  its  most  manifest  evil  con- 
sequences.     Now,    without   relaxing  the   efforts   against 
prostitution,  the  State  determined  to  open  a  direct  attack 
on  venereal  disease  itself.     The  method  of  this  attack  is 
the  i')rovision  of  efficient  treatment,  free  of  charge,  for  all 
infected  persons.     On  July  13,  1916,  the  Local  Govern- 
ment  Board    issued  a  circular,    directed   to   the   County 
Councils  and  County  Boroughs  of  England,  directing  them 
to  proceed  at  once  to  formulate  schemes  for  the  provision 
of  such    treatment.      On  October    25,    1916,   the    Local 
Government  Board  of  Scotland  issued  a  similar  circular — 
the  Public  Health  (Venereal  Diseases)  Eegulations  (Scot- 
land), 1916.     Tn  Ireland,  further  legislation  was  required 
before  similar  action  could  be  taken.     This  was  effected 
by   the  passing  of   the  Public  Health    (Prevention    and 
Treatment  of  Disease)  (Ireland)  Act,  1917  (7  &  8  Geo.  V., 
c.  40).     By  this  Act  the  County  Councils  are  constituted 
Sanitary    Authorities,   and  are  permitted  to    adopt  such 
regulations  for    the    provision  of   treatment   for    persons 
suffering  from  venereal  diseases  as  may  be  approved  by 
the  Local  Government  Board  for  Ireland.   On  October  22, 
1917,  the  Local  Government  Board  for  Ireland  issued  a 
circular   to  these  authorities,  and  invited  them   to   form 
schemes  for  the  provision  of  free  diagnosis  and  treatment 
in  the  case  of  persons   suffering  from  venereal  diseases. 
The  Venereal  Diseases  Act,  1917  (7  &  8  Geo.  V.,  c.  21). 
makes  the  treatment  of  these  diseases  by  anyone  except 
a  duly  qualified  medical  practitioner,  in  any  place  where 
such  a  scheme  is  in  operation,  an  offence,  the  penalty  for 
which  is  imprisonment,  with  or  without  hard  labour,  for  a 
term  not  exceeding  two  years,  or  on  summary  conviction, 
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to  a   fine   of  £100,   or  imprisonment  for   a  term  of  six 
months. 

Such  schemes  have  been  formulated  by  various  local 
authorities  in  England.  The  London  County  Council 
adopted  such  a  scheme,  to  come  into  force  on  January  1, 
1917,  and  agreed  to  the  following  estimate  of  expenditure 
for  the  financial  years  1916-17  and  1917-18  :— 

1916-17.       1917-18. 

Treatment  at  hospitals  for  in- 
patients and  out-patients,  and 
pathological  examination  of 
specimens  sent  by  medical 
practitioners  £9,775        £20,000 

Supply  of  salvarsan  or  its  sub- 
stitutes to  practitioners  (in- 
cluding poor-law  practitioners)       6,875  27,500 

Publicitv  arrangements  ...       1,000  1,500 


Totals £17,650        £49,000 

75  per  cent,  of  this  money  was  to  be  repaid  to  the 
London  County  Council  by  the  Treasury.* 

In  Ireland  we  have  not  yet  advanced  so  far,  and  not 
yet  has  any  scheme  been  finally  approved.  Several 
such  schemes  are,  however,  in  preparation,  and  the  Dublin 
Corporation  has  included  in  the  estimates  for  the  coming 
year  the  sum  of  £600  for  the  purpose  of  carrying  out  the 
Order.  This  means  that  it  is  expected  that  the  adminis- 
tration of  the  scheme  in  Dublin  will  involve  in  the  coming 
year  an  outlay  of  £2,400. 

Stated  in  the  most  general  terms,  the  scheme  is  to  make 
provision  for  the  following  procedures  : — 

The  appointment  of  pathologists  in  recognised  labora- 

»  B.  M.  J.     Dec.  2,  1916. 
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tories  for  the  examination  of  specimens  submitted  from 
patients  with  venereal  diseases,  either  for  diagnosis  or  for 
the  control  of  treatment. 

The  appointment  of  special  centres ,  where  the  treatment 
of  patients  suffering  from  venereal  diseases  shall  be  carried 
out,  both  as  intern  and  as  extern  patients. 

The  appointment  of  a  medical  officer  or  officers  to  con- 
trol such  treatment  centres,  and  to  carry  out  the  treatment 
of  the  patients  therein. 

The  supply  of  drugs  free  of  charge  for  the  purposes  of 
such  treatment. 
The  keeping  of  a  register  of  the  patients  so  treated. 
The  instruction  of  medical  men  in  the  most  approved 
methods  of  treatment  of  patients  suffering  from  venereal 
diseases. 

It  is  not  yet  decided  whether  the  medical  officer  is  to  be 
paid  a  fixed  salary  or  by  fees  for  each  patient's  visit.  The 
scale  of  fees  suggested  by  the  Public  Health  Committee  to 
the  Dublin  Corporation  is  as  follows  : — 

For  each  intravenous  injection  in  hospital,  10s.  6d.  ;  for 
administering  mercury  by  injection,  5s.  ;  for  irrigation  or 
douching,  per  head  per  day,  2s.  6d.  ;  inoculating  with 
special  vaccines,  each  dose,  5s.  ;  for  Wassermann  tests, 
each,  6s.;  for  detection  of- Spirocha3ta  pallida  by  direct 
examination,  5s.  ;  microscopic  examination  for  gonococci, 
&c.,  2s.  6d. 

It  is  to  be  hoped  that  any  scheme  which  may  be  adopted 
will  be  such  as  to  secure  the  cordial  co-operation  of  medical 
men  and  of  the  Hospital  Boards,  for  with  such  co-operation 
great  benefit  to  the  public  may  be  expected.  It  is  satis- 
factory to  note  that  in  this  instance  the  authorities  appear 
willing  to  offer  to  medical  men  an  adequate  remuneration 
for  their  service  to  the  public  . 
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We  must  be  content  to  await  experience  of  the  working 
of  these  newly-instituted  schemes  before  we  attempt  to 
estimate  their  results  on  the  prevalence  of  venereal  disease. 
Our  past  experience  may  not,  perhaps,  make  us  hopeful 
of  the  efforts  now  directed  against  prostitution,  and  while 
I)rostitution  flourishes  venereal  disease  is  likely  to  continue. 
There  are,  however,  at  the  present  time  some  new  factors 
in  the  problem  that  give  us  grounds  for  hope.  The  in- 
creased accuracy  of  our  knowledge  of  syphilis  and  of  the 
methods  for  its  diagnosis,  together  with  the  more  efficient 
treatment  of  it  available,  are  of  the  greatest  importance 
from  the  medical  point  of  view.  The  provision  of  free 
treatment  will  do  much  to  reduce  the  number  of  innocent 
victims  of  syphilis,  but  so  long  as  prostitution  continues 
unchecked  such  treatment  can  do  little  to  stamp  out  the 
disease,  and  it  may  even  lead  to  an  increase  by  lessening 
the  dangers  of  immorality.  The  recognition  that  strict 
continence  is  not  detrimental  to  the  health  of  man  will 
lead  probably  to  a  more  equal  apportionment  of  the  blame 
between  the  man  and  woman  in  the  case  of  prostitution. 
Heretofore,  the  blame  has  been  placed  only  on  the  woman, 
who  was  looked  on  as  an  outcast,  while  the  man  was  con- 
sidered to  be  without  stain.  There  can  be  no  doubt  that 
when  the  social  standard  requires  continence  of  a  man,  as 
it  does  of  a  w^oman,  there  will  be  less  indulgence  in  prosti- 
tution. As  the  demand  lessens,  so  will  the  supply,  and 
the  lessened  supply  will  lead  to  a  further  diminution  of  the 
demand  by  the  removal  of  temptation. 

On  this,  then,  we  found  our  hopes  for  the  future.  We 
believe  that  there  will  be  less  illicit  sexual  indulgence, 
while  better  methods  of  diagnosis  and  treatment  will 
reduce  the  risks  of  infection. 
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Sir  John  Moore  drew  attention  to  the  fact  that  in  the 
Venereal  Diseases  Act,  1917,  medical  treatment  by  unqualified 
persons  was  for  the  first  time  in  England  made  illegal. 

Professor  McWeeney  discussed  the  difficulties  of  applying 
any  scheme  for  the  prevention  of  venereal  diseases  to  Ireland. 
Some  Dublin  hospitals  would  not  undertake  the  treatment  of 
patients  suffering  from  these  diseases  in  an  infectious  stage, 
while  the  authorities  of  some  of  the  university  and  college 
laboratories  objected  to  such  patients  attending  the  labora- 
tories for  the  purpose  of  diagnosis. 

Dr.  O'Kelly  pointed  out  the  importance  of  isolation  of 
patients  with  infectious  venereal  diseases,  and  said  that  this 
was  especially  important  in  the  case  of  soldiers. 

Dr.  Crofton  stated  that  it  was  almost  impossible  to  say 
when  patients  with  venereal  diseases  Were  cured,  and  conse- 
quently more  was  to  be  hoped  for  from  prevention  than  by 
cure.  He  advocated  strongly  the  use  of  prophylactic  applica- 
tions to  prevent  infection. 

Sir  Andrew  Horne  referred  to  the  advantages  and  limita- 
tions of  the  Dublin  Lock  Hospital.  He  believed  that  syphihs  in 
Dublin  was  increasing,  and  urged  the  importance  of  estab- 
lishing places  where  patients  suffering  from  it  could  be 
adeqixately  treated. 

Dr.  Goey  Bigger  gave  an  account  of  the  action  taken  by 
the  Local  Government  Board  for  Ireland,  and  said  that  he 
hoped  that  shortly  there  would  be  several  schemes  for  treat- 
ment started  in  Ireland. 

Dr.  Joseph  Bigger  described  the  Work  that  has  been  done  in 
Sheffield  under  the  scheme  there  in  force.  He  pointed  out  the 
great  difficulty  that  Was  met  with  in  making  a  diagnosis  of 
gonorrhoea  in  the  laboratory,  but  the  work  in  connection  with 
syphilis  is  of  the  greatest  importance. 

The  President  referred  with  satisfaction  to  the  changed 
aspect  in  public  opinion  in  connection  with  the  treatment  of 
patients  suffering  from  these  diseases,  and  from  this  change  he 
expected  and  hoped  that  a  great  improvement  in  public 
health  would  result. 
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[Read  in  the  Secton  of  Pathology,  April  19,  1918.] 

The  following  is  an  account  of  the  results  obtained  with 
&era  of  antityphoid  inoculated  men  tested  by  the  Oxford 
n^ethod.a- 

The  material  was  obtained  from  the  same  som'ce  as  that 
which  was  the  subject  of  a  previous  paper. ^ 

The  sera  had  been  sent  from  the  Military  Plospital, 
Portobello,  to  this  laboratory,  University  College,  Dublin, 
National  University  of  Ireland,  for  the  \Vassermann 
Test,  and  has  been  taken  from  men  wdio  have  received 
antityphoid  inoculation.  None  of  these  cases  were 
suffering,  or  had  recently  suffered,  from  enteric  fever. 

Information  was  procured  as  to  the  number  of  inocula- 
tions, together  with  the  date  of  last  inoculation,  which 
t'he  men  had  received,  but  no  data  as  to  the  type  of 
vaccine  employed  was  obtainable.  As  regards  agglutinins 
for  B.  Typhosus,   the  results  obtained  with   the  sera  of 

*  These  227  are  taken  from  a  batch  of  421  specimens  examined  in 
connection  with  parallel  Bordet  Gengou  tests  carried  out  by  my  coUeajjue 
Dr.  W.  D.  O' Kelly. 

"  Lancet.     1916.    Vol.  ii.,  p.  970. 
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"269  inoculated  men  previously  examined  and  reported  on 
are  included. 

The  standard  cultures  were  kindly  supplied  to  me  by 
the  Director  of  the  Standards  Laboratory,  Oxford,  whom 
I  have  to  thank  for  a  very  regular  and  liberal  suj^ply. 

The  research  was  carried  out  under  the  supervision  of 
Professor  E.  J.  McWeeney,  and  I  have  to  exiDress  my 
indebtedness  to  him  for  many  valuable  suggestions. 

The  results  obtained  will  be  dealt  with  under  the 
following  heads  : — 

(a)  Agglutination  results  with  B.  Typhosus. 

(b)  The  effect  of  one  and  several  inoculations  of 
typhoid  vaccine. 

(c)  The  effect  of  B.  Typhosus  and  mixed  T.A.B.  vac- 
cine on  the  B.  Typhosus  Agglutin  titre. 

(d)  Agglutination  results  with  B.  Paratyphosus  A. 
and  B. 

(e)  General  Summary. 

Note. — For  the  sake  o^  simplicity  B.  Typhosus,  Para- 
typhosus A.  and  Paratyphosus  B.  will  be  referred  to  as 
Ty.  A.  and  B.  respectively. 

A. — Agglutination  Eesults  with  B.  Typhosus. 

In  Table  1.  are  set  down  the  results  obtained  with  -i-i? 
sera  of  the  present  series  of  cases  with  269  specimens, 
which  formed  the  subject  of  a  previous  communication. 
This  gives  in  all  the  results  of  the  examination  of  496 
sera  of  inoculated  men. 

From  this  it  will  be  seen  that 

(1)  The  number  of  sera  which  failed  to  agglutinate  Ty., 
designated  as  0  units,  increase  as  the  time  since  last  in- 
oculation  is    prolonged — viz.  :    10.9  per  cent.,    11.5  per 
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cent.,  14.6  per  cent.,  12.8  per  cent.,  15.9  per  cent.,  24.0 
per  cent.,  8.0  per  cent,  (few  sera)  and  23.9  per  cent,  at 
the  various  three  months'  periods. 

It  win  be  noticed  that  there  is  a  sudden  increase  in  the 
number  of  negative  sera  at  the  end  of  fifteen  months. 

(2)  The  highest  number  of  units  is  obtainable  during 
the  first  three  months  since  inoculation  4.8  per  cent., 
giving  650-1250  units. 

After  three  months  since  inoculation  no  sera  came  into 
the  650-1250  units  group  and  only  a  small  percentage,  0.9 
per  cent.,  came  within  the  350-650  unit  group. 

This  indicates  a  sudden  drop  in  high  titres  after  the 
third  month.  In  the  three  groups  7-9,  10-12,  13-15 
months,  i.f^.,  between  the  seventh  and  fifteenth  month 
since  inoculation,  no  serum  reaches  350-650  units,  but 
there  are  a  good  many  (4.0  per  cent.,  4.6  per  cent.,  2.2 
per  cent.)  to  be  found  in  the  150-350  unit  group. 

After  sixteen  months  none  of  the  sera  reached  the 
150-350  unit  group. 

As  might  be  expected,  as  the  number  of  sera  giving 
high  titres  diminish,  the  figures  for  the  lower  titres  in- 
crease, e.g.,  under  the  group  3-15  units,  reading  down, 
the  figures  in  the  column  for  the  time  periods  since  last 
inoculation  are  9.7  per  cent.,  26.5  per  cent.,  24.0  per 
cent.,  31.4  per  cent.,  45.4  per  cent.,  44.0  per  cent,  and 
48.0  per  cent. 

This  point  can  be  better  appreciated  by  referring  to 
Chart  I.  This  consists  of  eight  sub-divisions,  each  in- 
dicating the  titres  in  units  at  each  three  months'  period 
since  inoculation.  It  will  be  seen  that  the  curve  in  the 
1.3  months'  period  is  comparatively  flat,  the  height  of  the 
curve  being  in  the  65-150  units  column  and  the  length  of 
the  curve  extending  to  the  650-1250  column. 
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Table  I. — Agglutination  results  with  B.  Typhosus  (this 
and  last  year  combined). 


Months 

Agglutinin  Units 

since 
last 

Num- 
ber of 

1 

Inoc. 

Sera 

0 

3- 

15- 

35- 

65- 

150- j 

350- 

650- 

1      15 

,    35 

65 

150 

350    1 

650 

1250 

1-3 

82 

10.9 

9.7 

15.8 

17.0 

21.9 

12.1 

7.3 

4.8 

4-6 

113 

11.5 

20.5 

15.9 

24.7 

14.1 

6.2^ 

0.9 

7-9 

75 

14.6 

24.0 

37.3 

14.6 

5.3 

4.0 

10-12 

86 

12.8 

31.4 

18.6 

22.1 

10.4 

4.6 

13-15 

U 

15.9 

45.4 

20.4 

13.6 

2.2 

2.2 

16-18 

25 

24.0 

44.0 

10.0 

12.0 

4.0 

19-23 

25^ 

8.0 

48.0 

36.0 

4.0 

4.0 

24  and 

46  1 

23.9 

32.6 

26.0 

10.8 

6.5 

over 

i 

i 
496  ! 

14.1 

28.4 

21.9 

17.5 

10.6 

5.0 

1.4 

0.8 

On  looking  down  the  other  sub-divisions  it  will  be 
noted  that  as  the  curve  decreases  in  length  the  highest 
point  moves  towards  the  left,  indicating  that  as  the  high 
titres  disappear  more  sera  come  to  lie  within  the  low 
titre  columns. 

The  increasing  number  of  negatives  may  also  be  ob- 
served by  reading  down  the  0  unit  column. 

On  reference  to  the  first  curve  in  Chart  II.  the  increas- 
ing number  of  negative  sera  can  be  seen  at  the  time  since 
inoculation  is  prolonged  (the  dip  in  the  curve  at  the  19-23 
months'  period  is  probably  due  to  the  fact  that  but  few 
sera  of  this  group  were  presented  for  examination).    In  this 
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Chart  the  large  number  of  low  titre  sera  (3-15  units)  met 
after  fifteen  months  since  inoculation  is  well  seen. 

As  to  the  remaining  curves  for  the  higher  units,  the 
curves  from  being  iiTegularly  horizontal,  droop  and  fall 
away  as  the  time  since  inoculation  increases,  sera  of 
hjgh  titres  such  as  350-650  and  650-1250  only  appearing 
m  the  4-6  and  1-3  months'  period. 

From  a  study  of  these  496  sera  it  would  appear  that, 
in  so  far  as  agglutinins  may  be  taken  as  an  index  to  im- 
munity against  infection,  during  the  first  three  months 
smce  inoculation  immunity  is  high,  from  4-15  months  it  is 
moderate,  and  after  fifteen  months  it  is  poor.  After 
fifteen  months  the  number  of  negatives  increases  and 
among  the  positive  sera  the  titres  are  low. 

To  secure  immunity,  therefore,  the  inoculation  should 
be  repeated  after  the  lapse  of  not  later  than  fifteen 
months. 

B.— The  Effect  of  Multiple  Inoculation  with 

B.  Typhosus  Vaccine. 

In  Chart  III.    may  be  found  the  agglutination  results 

obtained  with  B.  Typhosus  with  the  sera  of  men  who  had 

been   inoculated  once  (1),  twice  (2),   and  three  or  more 

times  (3  &c.). 

The  first  sub-division  of  the  Chart  shows  the  percent- 
age of  sera  which  failed  to  agglutinate  Ty.  at  the  various 
time  periods  since  the  last  inoculation  was  received. 

The  curves  for  two  and  three  inoculations  are  decidedly 
lower  than  that  for  one  inoculation,  particularly  where 
they  refer  to  16-18,  19-23,  24  and  o^er  months  since 
inoculation. 

This  is  distinctly  favourable  to  multiple  inoculation, 
indicating  that  fewer  negative  sera  are  met  with  when 
more  than  one  inoculation  has  been  given. 
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In  reviewing  the  positive  side,  i.e.,  the  remainder  of 
the  chart  arranged  according  to  the  titres  met  with  at 
various  periods  since  inoculation,  we  find  that 

(1)  As  regards  sera  containing  3-15  units,  there  is  but 
little  difference  between  the  curves  for  the  various  num- 
bers of  inoculations  except  at  the  twenty-fourth  month 
period,  where  the  group  that  had  been  inoculated  twice 
mcludes  a  far  larger  number  of  sera  containing  3-15  units. 

(2)  As  regards  sera  containing  15-35  units,  all  three 
curves  are  much  the  same  until  the  13-15  months'  period 
is  reached ;  here  one  and  three  inoculations  score  heavily 
over  two  inoculations  up  to  the  twenty-fourth  month 
since  inoculation  was  received. 

(3)  As  regards  sera  containing  35-65  units,  there  can- 
not be  said  to  be  very  much  difference  between  the  curves, 
except  at  the  13-15  month,  where  one  inoculation  is 
highest,  and  24  months,  where  three  inoculations  seem 
to  be  in  the  ascendant. 

(4)  As  regards  sera  containing  65-150  units,  cases  who 
have  received  one  inoculation  only  contain  these  amounts 
of  units  up  to  6th  month  since  inoculation,  whereas  those 
who  have  been  inoculated  two  or  three  times  contain  what 
may  he  regarded  as  fairly  good  unit  content  up  to  eighteen 
and  even  twenty-four  months  since  inoculation. 

(5)  In  the  case  of  sera  containing  150-350  units,  three 
inoculations  have  the  advantage  up  to  twelve  months 
since  inoculation. 

(6)  In  the  remaining  two  sub-sections  all  three  in- 
oculations produce  350-650  agglutinin  units  during  the 
first  three  months  following  inoculation,  the  figures  being 
less  favourable  to  three  inoculations.  No  serum  giving 
650-1250  units  was  obtained  from  a  case  that  had  been 
inoculated  two  or  three  times,  whereas  over  tea  per  cent.. 
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of  men  inoculated  once  gave  this  amount  of  units  in  the 
first  three  months  since  inoculation. 
The  above  would  seem  to  show  that — 

(1)  Fewer  non-agglutinating  sera  are  met  wath  in 
multiple  inoculation  particularly  during  16-24  months 
after  inoculation. 

(2)  Multiple  inoculation  does  not  produce  such  a  high 
response  as  the  first  single  inoculation,  but  on  the  other 
hand,  the  sera  of  men  who  have  been  inoculated  several 
times  a  high  agglutinin  content  is  persistent. 

The  result  of  one  inoculation  might  be  compared  to 
the  brilliant,  though  not  permanent,  effect  of  a  large 
single  dose  of  salvarsan  in  a  case  of  syphilis,  as  compared 
with  the  slow,  but  more  permanent,  improvement 
brought  about  by  smaller  doses  frequently  repeated. 

C. — The  Effect  of  Typhoid  Mixed  "T.A.B."  Vaccine 
ON  THE  Typhoid  Agglutinin  Titre. 

It  is  stated  in  the  directions  issued  with  the  Oxford 
Standard  cultures  that  an  attack  of  Paratyphoid  fever  may 
raise,  either  slightly  or  markedly,  the  artificial  typhoid 
agglutinins  already  present  in  the  serum  of  an  inoculated 
individual  apart  altogether  from  the  production  of  specific 
Paratyphoid  agglutinins.  Arising  out  of  this  statement 
the  question  jiresents  itself,  namely  : — Crranting  that  a 
man  has  already  received  B.  Typhosus  vaccine,  if  he  be 
now  injected  with  mixed  T.A.B.  vaccine,  will  his 
artificial  typhoid  agglutinins  be  raised  to  a  higher  point, 
and  will  they  become  more  lasting  than  if  he  had  received 
a  second  dose  of  simple  B.  Typhosus  vaccine  only? 

If  this  w'ere  the  case  inoculation  with  T.A.B.  vaccine 
would  be  actually  preferable. 
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Unfortunately,  in  the  present  series  of  cases  no  details 
as  to  the  type  of  vaccine  employed  for  inoculation  were 
obtainable,  but  it,  perhaps,  may  be  fairly  assumed  that 
the  men  whose  sera  agglutinated  A.  or  B.,  or  both,  as 
well  as  Ty.  had  received  mixed  T.A.B.  vaccine,  whereas 
those  which  agglutinated  Ty.  only  had  onJy  received 
simple  Ty.  vaccine. 

None  of  these  cases  had  a  history  of  recent  typhoid  or 
paratyphoid  fever,  so  that  the  presence  of  natural  agglu- 
tinins could  be  excluded.  With  the  above  point  in  view 
Table  II.  has  been  drawn  up.  The  sera  are  arranged  under 
four  heads  :  (1)  Those  sera  which  agglutinated  Ty.  onlv : 
(2)  those  which  agglutinated  both  Ty.  and  A.  ;  (3)  those 
which  agglutinated  Ty.  and  B.,  and  lastly,  (4)  those 
which  agglutinated  all  three.  The  sera  which  failed  to 
agglutinate  any  of  the  micro-organisms  have  been  omitted 
from  the  list. 

The  figures  in  the  columns  of  Table  II.  indicate  the 
average  agglutinin  units  (i.e.,  the  total  number  of  units 
divided  by  the  number  of  sera  examined)  for  Ty.  in  all 
cases,  and  they  are  further  arranged  according  to  the 
number  of  months  since  last  inoculation.  It  will  be 
noticed  that  the  Ty.  agglutinin  content  is  higher  in  mixed 
vaccine  cases  at  practically  all  periods  than  was  obtained 
in  cases  inoculated  with  simple  Ty.  vaccine  (first  column). 
This  marked  difference  between  the  Ty.  agglutinin  content 
of  sera  of  persons  who  had  received  simple  Ty.  vaccine 
and  mixed  T.A.B.  vaccine  may  be  due 

(1)  To  the  typhoid  element  in  T.A.B.  vaccine;  (2)  to 
the  A.  and  B.  elements  together;  (3)  to  the  A.  or  B. 
elements  individually. 

Before  determining  whether  this  relatively  high  Ty. 
agglutinin  content  is  due  to  the  A.  or  B.  constituents  it 
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is  necessarj'  to  make  sure  that  we  are  not  comparino:,  in 
the  first  column,  the  sera  of  men  who  have  received  but 
one  dose  of  Tv.  vaccine,  with  the  sera  of  men  in  the  other 


Table    II. — Agghitination    results    with    B.     Typhosus 

arranged  according  to  the  agglutinating  properties 

uf  the  sera  for  B.  Paratyphosus  A.  and  B. 


T. 

OXI.Y 

T.   AND   A.       ! 

T.    AXD   B. 

T.  A. 

AND   B. 

Months 
since 
last 
Inoc. 

No. 

of 

Sera 

Average 

Ty. 

Agglut. 

Units 

No. 

of 

Sera 

Average 

Ty. 

Agglut. 

Units 

No. 

of 

Sera 

Average 

Ty. 

Agglut. 

Units 

No. 
of 

Sera 

Average 

Ty. 

Agglut. 

Units 

1 

1 

21 

2 

48 

- 

7 

75 

2 

1 

20 

3 

179 

" 

— 

4 

78 

3 

5 

7 

1 

26 

— 

3 

146 

4 

6 

59 

1 

8 

2 

281 

2 

111 

5 

11 

25 

3 

46 

— 

8 

94 

6 

7 

55 

2 

41 

- 

— 

1 

69 

7 

7 

34 

- 

- 

3 

16 

8 

3 

14 

1 

10 

- 

2 

34 

9 

6 

42 

3 

12 

- 



2 

34 

10 

5 

79 

1 

34 

- 

— 

6 

64 

11 

6 

20 

- 

1 

— 

3 

24 

12 

2 

79 

- 

2 

— 

- 

— 

columns  who  have  in  all  probability  received  the  T.A.B. 
vaccine  as  a  second  dose  (T.A.B.  inoculation  having  been 
introduced  at  a  much  later  period  than  simple  T.  inoc- 
ulation), because  in  this  event  (as  has  been  shown  before) 
cases  who  have  received  two  doses  of  Ty.  vaccine  would 
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have  a  higher  unit  content  than  those  who  had  received 
only  one  dose,  apart  altogether  from  the  question  of  A. 
and  B,  constituents. 

In  drawing  up  Table  TI.  due  attention  has  been  paid 
to  this  point,  and  only  the  sera  of  men  who  have  received 
more  than  one  inoculation  have  been  included,  so  that  the 
excess  of  Ty.  agglutinins  in  the  T.A.B.  cases  cannot  be 
ascribed  to  the  difference  in  ellect  which  would  be  pro- 
duced by  two  doses  of  Ty.  vaccine  over  that  produced  by 
one  dose  only. 

The  elimination  from  the  Table  of  all  cases  who  had 
received  only  a  single  dose  of  vaccine  reduces  the  total  num- 
ber of  cases  to  a  considernble  extent.  Further  accuracy 
might  be  obtained  if  cases  who  had  received  two  doses  of 
vaccine  and  three  doses  of  vaccine  respectively  were  com- 
pared, but  the  relatively  small  number  of  cases  would  not 
allow  of  anj'  further  sub-division. 

Xow,  granting  that  the  Ty.  element  of  the  T.A.B.  vac- 
cine is  not  responsible  for  this  increase  in  Ty.  agglutinins 
it  must  be  due  to  the  A.  or  B.  element,  or  both  equally, 
or  to  their  combined  presence.  Although  the  number  of 
cases  have  become  smaller  when  so  many  factors  have  to 
be  taken  into  consideration,  the  figures  would  seem  to 
point  to  the  fact  that  the  combined  presence  of  the  A.  and 
B.  elements  are  responsible  for  the  rise  in  the  Ty. 
Agglutinin  titre.  From  the  figures  available  it  would  not 
be  possible  to  say  whether  the  A.  and  B.  elements  taken 
individually  can  claim  priority  in  causing  this  effect. 

D. — Agglt:tin.\tion    Results    with   B.    PARATYrnosus 

A.    AND    B. 
The  results  obtained  are  set  out  in  Tables  III.  and  IV. 
On  the  whole  these  results  are  disappointing,  as  a  large 
T.  s 
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number  of  sera  failed  to  aoolutinate  either  A.  or  B.  This 
may  be  partly  explained  by  the  absence  of  the  A.  and  B. 
elements  in  the  vaccines  in  the  case  of  men  who  had  received 
inoculation  more  than  twelve  months  before  the  examina- 

Table  III. — Agglutinating  results  with  B.  Para- 
typhosus  A. 


i 

AGGLrTixrs  UriTS 

Months 
.since 

Xumber 

i 

1 

last 

of 

0 

3- 

15- 

35- 

65- 

150- 

350- 

650-  1 

Inoc. 

Sera 
34 

15 

35 

65 

150 

350 

6.50 

1250  ■■ 

1-3 

29.3 

8.8 

11.7       23.5 

1 

17.6 

5.8 

— 

2.9 

4-6 

54 

64.8 

18.5 

12.9        1.8 

1.8 

7-9 

35 

65.7 

20.0 

5.7        2.8 

2.8 

— 

2.8 

10-12 

32 

56.2 

21.8 

IS. 7        3.1 

1 

13-15 

18 

88.8 

11.2 

16-18 

9 

88.8 

— 

11.2  ' 

19-23 

12 

91.6 

— 

—          8.4 

24  and 

33 

87.8 

6.0 

3.0        — 

3.0 

over 

227 

66.0 

13.0 

9.2        5.2 

1 

3.9 

0.8 

0.4 

0.4 

tion  of  the  sera  was  made,  bnt  one  would  expect  to  get 
more  sera  agglutinating  A.  and  B.  among  those  men  who 
had  been  comparatively  recently  inoculated,  say,  within 
twelve  months,  when  inoculation  with  mixed  T.A.B.  vac- 
cine had  become  more  general. 

Two  other  factors  which  might  produce  this  poor  re- 
sponse may  also  he  taken  into  consideration. 

(1)  The  dose  ot  A.  and  B.  in  mixed  T.A.B.  vaccine  is 
onlv  half  the  st/exiQ;th  of  the  Ty. 
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(2)  The  agglutinins  resulting  from  an  injection  of 
T.A.B.  vaccine  would  greatly  favour  the  Ty.  agglutinins 
in  the  case  of  a  man  who  had  already  been  inoculated 
with  simple  Ty.  vaccine.     That  is  to  say,  the  A.  and  B. 

Table  IV. — Agglutination  Besults  with  B.  Para- 
tijphosus  B. 


AooLFTiNix  Units 

Months 
since 

Number 

last 

of 

0 

3- 

1.-.- 

35- 

05- 

Inoc. 

Sera 

15 

35 

G5 

150 

1-3 

34 

52.9 

29.4 

8.8 

8.8 

— 

4-6 

54 

72.2 

14.8 

5.5 

5.5 

1.8 

7-9 

1 

35 

77.1 

17.1 

— 

5.7 

10-12 

32 

56.2 

21.8 

9.3 

12.5 

13-15 

18 

100 

16-18 

9 

77.7 

11.1 

11.1 

19-23 

12 

100 

24  and 

33 

S7.8 

G.O 

3.0 

3.0 

over 

227 

74.0 

15.0 

4.8 

5.7 

0.4 

elements  in  the  vaccine  might  be  only  the  first  dose  of 
these  particular  micro-organisms,  and  consequently  their 
agglutinins  would  fade  away  more  quickly  from  the 
serum,  whereas  the»Ty.  element  in  the  vaccine  might 
represent  the  third  or  fourth  dose  of  this  microbe,  con- 
sequently the  agglutinins  would  persist  for  a  longer  time 
in  the  serum. 

This    extraordinary    discrepancy  between  Ty.    and   A, 
and  B.  agglutinins  can  be  well  seen  in  Chart  V.,  where 
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the  percentage  of  negative  sera  obtained  with  T.,  A.  and 
B.  are  set  out  on  the  same  chart.  (The  continuous  line 
indicates  Ty.,  the  broken  Hne  A.  and  the  dotted  line  B.) 

It  will  be  noticed  that  the  percentage  of  negatives  ob- 
tained in  the  case  of  A.  and  B.  were  far  higher  than  in 
the  case  of  Ty.  Can  we  form  an  idea  from  this  chart 
as  to  when  the  A.  and  B.  agglutinins  tend  to  weaken? 

After  the  third  month  since  inoculation  the  number  of 
negative  sera  begin  to  rise  rapidly,  at  10-12  months  they 
seem  to  decrease,  but  this  is  probably  not  real,  as  there  is  a 
tendency  to  return  men  as  having  been  inoculated  twelve 
months  ago,  this  figure  being  a  round  number  and  con- 
sequently liable  to  error. 

After  twelve  months  the  number  of  negatives  increases 
to  such  an  extent  that  very  few  sera  agglutinate  B.  Para- 
typhosus  A.  or  B.  On  the  whole  the  curves  are  more 
favourable  to  A.  agglutinins,  the  curves  for  these  being 
lower. 

So  far  as  these  cases  are  concerned  one  would  be  in- 
clined to  say  that  A.  and  B.  agglutinins  begin  to  rapidly 
disappear  three  months  after  inoculation ;  after  twelve 
months  they  are  practically  gone  except  in  the  case  of 
A.,  w^here  they  persist  longer  than  B.   agglutinins. 

As  even  in  Ty.  inoculated  subjects  one  must  be  pre- 
pared for  a  certain  number  of  non-agglutinating  sera, 
what  might  be  regarded  as  the  normal  negatives,  so  also 
in  the  case  of  A.  and  B.  inoculation,  a  certain  number 
of  sera  will  be  met  with  which  will  not  agglutinate  A. 
and  B. 

In  the  absence  of  any  definite  information  as  to  the 
type  of  vaccine  the  men  of  this  series  had  received,  it 
might  be  well  to  examine  what  might  be  termed  the 
[X)sitive   side,  and  compare   those   sera   which   agglutin- 


By  Dr.  Thomas  T   U'Fakkell.  -277 

ated  each  micro-organism,  eliminating  from  the  figures 
those  sera  which  were  negative. 

When  entering  into  a  criticism  upon  the  relative  pro- 
perties of  sera  which  agglutinate  Ty.  A.  and  B.  it  must 
be  remembered  that  although  the  cultures  used  in  this 
investigation  were  Oxford  Standard  Cultures,  these 
standards  only  hold  good  for  repeated  examinations  with 
one  specific  micro-organism. 

The  cultures  are  not  standarised  as  against  each  other. 
A  standard  unit  of  Ty.  agglutinin  does  not  necessarily 
correspond  with  a  standard  unit  of  A.  or  B.  agglutinin. 

The  sera  which  form  the  subject  of  this  paper  were 
tested  against  Standard  Cultures  which  had  the  average 
factors  of  5.7  for  Ty.,  3.6  for  A.,  and  3.0  for  B. 

If  the  units  are  multiplied  by  the  above  factors  in  any 
given  case  an  ajiproximate  idea  can  be  obtained  as  to 
the  dilution  in  which  standard  agglutination  wa?  ob- 
tained. 

If  the  charts  were  made  out  in  agglutination  titres  of 
dilution  instead  of  Agglutinin  Units  the  difference  be- 
tween the  agglutinating  properties  of  sera  against  tho 
various  micro-organisms  would  be  much  more  accentuated. 
As  the  charts  stand,  the  number  of  units  for  A.  and  B. 
have  much  the  same  relative  value  as  if  they  were  stated 
in  dilution  titres,  there  being  very  little  difference  be- 
tween their  two  factors,  viz.":  3.6  and  3,0,  whereas  the 
figures  for  typhoid  would  stand  higher  for  Ty.  culture, 
the  factor  being  much  larger — viz.  5.7. 

Before  the  introduction  of  the  Standard  Culture  one 
was  accustomed  to  compare  the  highest  dilution  titre  for 
various  micro-organisms,  but  in  view  of  the  greater 
accuracy  of  the  Standard  Culture  for  each  individual 
micro-organism  (the  error  arising  out  of  the  difference  in 
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asulutinabililv  of  different  strams  of  tlie  same  luicrobe 
being  avoided j,  the  agglutinin  unit  has  been  used  in 
plotting  these  charts. 

It  should  be  remembered,  therefore,  that  the  course  of 
the  curves  rather  than  theii'  relative  heights  are  to  be 
compared. 

Chart  VI.  has  been  drawn  up  so  as  to  compare  the  sera 
which  agglutinated  Ty.  A.  and  B. 

All  negative  sera  have  been  eliminated  and  the  percent- 
ages calculated  upon  the  number  of  sera  which  agglutin- 
ated the  three  micro-organisms. 

The  chart  is  divided  into  four  sub-divisions  represent- 
ing 1-3,  4-6,  7-9  and  10-1-2  months  since  last  inoculation, 
and  each  gives  the  percentages  of  cases  giving  various 
agglutinin  units  from  3-1250.  If  we  first  examine  the 
curve  for  Ty.  agglutinins  we  see  generally  that  as  time 
progresses  from  the  date  of  inoculation,  the  curve  be- 
comes shorter  and  steeper,  that  is  to  say,  the  number  of 
sera  giving  high  titres  diminishes  and  the  ones  giving 
low  titres  increase. 

The  curve  from  being  a  comparatively  gentle  one  during 
the  1-3  months'  period  becomes  steep  in  the  10-12 
months"  period. 

In  the  case  of  agglutinins  for  A.  and  B.  the  curves  on 
the  whole  are  steeper  than  for  Ty.  The  right  hand  end 
of  the  curve  rapidly  moves  to  the  left  during  the  course 
of  time  up  to  twelve  months  after  inoculation. 

The  following  observations  may  be  made  : — 

(1)  During  the  1-3  months'  period  after  inoculation  the 
A.  agglutinins  approximate  much  more  closely  to  the  Ty. 
agglutinins  than  do  the  B. 

The  agglutinins  for  B.   are  much  weaker — viz.  :  more 
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weak  titres  (3-15)  and  less  high  ones,  the  highest  num- 
ber of  units  reached  being  35-65. 

(2)  During  the  4-6  months'  period  the  Ty.  curve  is 
comj^aratively  stationary,  whereas  those  for  A.  and  B. 
are  both  decidely  weaker,  the  curves  being  steeper. 

(3)  During  the  7-9  months'  period  all  three  curves 
show  weakness,  but  the  curve  for  A.  agglutinins  has  still 
more  similarity  to  B.  Typhosus  agglutinins  as  regards 
high  titres,  but  a  larger  percentage  of  cases  gave  only 
3-15  units. 

(4)  During  the  first  12  months'  period  the  Ty.  agglu- 
tinins, are  holding  their  ground,  whereas  A.  and  B.  are 
both  falling  away  together,  the  difference  being  possibly 
slightly  in  favour  of  A-  agglutinins. 

An  examination  of  these  curves  would  seem  to  indicate 
that  the  A.  agglutinins  behave  like  those  for  Ty.  The  B. 
response  is  weak  all  the  time. 

In  T.A.B.  vaccine  the  dose  of  A.  is  only  half  the 
strength  of  the  Ty.,  and  it  would  appear  justifiable  to 
conclude  that  if  the  same  dose  of  A.  vaccine  were  given 
as  is  given  for  Ty.  that  the  resulting  agglutinins  would 
be  the  same  and  the  immunity  as  estimated  by  agglutinins 
would  be  equally  good. 

But  in  the  case  of  B.  agglutinins  the  response  to  vac- 
cine, as  at  present  used,  is  comparatively  so  weak  that 
a  considerably  stronger  vaccine  would  be  necessary  to 
produce  an  equally  strong  immunity.  Consequently,  one 
would  be  tempted  to  recommend  a  change  of  dosage  in 
prophylactic  T.A.B.  inoculation — namely,  to  equalise 
the  strength  of  A.  element  with  that  of  Ty.,  and  to  give 
twice  the  corresponding  strength  of  B.  vaccine.  The 
ratio  then  would  be  TS  A^,  B"^.  This  might  be  suitably 
given  in  three  doses. 
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(1)  Ty.  250  millions,  x\.  250  millions,  B.  500  millions. 

(2)  Ty.  500  millions.  A.  500  millions,  B.  1,000  millions. 

(3)  Ty.  1,000  millions,  A.  1,000  millions,  B.  2,000 
millions. 

General  SrMM.\RY. 

(I.)  This  paper  deals  with  the  agglutination  results  ob- 
tained with  the  sera  of  227  men  who  had  received  anti- 
typhoid inoculation,  together  with  the  results  previously 
obtained  with  the  sera  of  269  men  similarly  inoculated. 

The  sera  were  examined  by  the  Oxford  Method. 

(II.)  As  regards  agglutinins  for  B.  tyiAosus.  it  would 
appear  that  the  agglutinin  content  is  high  during  the 
first  three  months  since  inoculation.  From  4-15  months 
it  is  moderate.  After  15  months  it  is  poor,  both  in  point 
of  titre  and  as  regards  the  number  of  sera  which  fail  to 
agglutinate  B.  Typhosus.  From  this  it  is  concluded  that 
inoculation  should  be  repeated  after  a  lapse  of  not  later 
than  fifteen  months. 

(III.)  Repeated  inoculation  does  not  I'^i'oduce  such  a 
high  agglutinin  response  as  the  first  inoculation,  but  on 
the  other  hand,  in  the  sera  of  men  who  have  been  inocul- 
ated several  times  a  high  agglutinin  content  is  more  per- 
sistent. Fewer  non-agglutinating  sera  are  to  be  met  with 
in  multiple  inoculation,  particularly  during  16-24  months 
after  inoculation. 

(IV.)  There  is  some  evidence  to  show  that  inoculation 
with  T.A.B.  vaccine  raises  the  artihcial  agglutinin  con- 
tent for  B.  Typhosus  more  than  does  simple  Ty.  vaccine. 

An  investigation  of  the  matter  clearly  shows  that  in  order 
to  arrive  at  a  conclusion  on  this  point  such  sera  only  should 
be  selected  for  comparison  as  are  derived  from  cases 
(a)  that  have  received  the  same  number  of  inoculations, 
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and  (b)  in  which  the  same  or  nearly  the  same  interval 
has  elapsed  since  the  last  inoculation. 

(V.)  Agglutination  results  obtained  with  B.  Para- 
typhosus  A.  and  B.  are  poor  as  compared  with  these  ob- 
tained with  B.  Tj'phosus.  It  would  appear  that  agglu- 
tinins for  Paratyphosus  A.  are  produced  and  behave  like 
those  for  B.  Typhosus,  whereas  the  B.  Paratyphosus  B. 
agglutinin-response  is  weak. 

A  modification  in  the  strength  of  the  constituents  of 
T.A.B.  vaccine  is  suggested. 


NOTES  ON  A  CASE   OF  TKAUMATIC   KUPTURE 
OF  THE  INTESTINE. 

By  C.  J.  MacAULEY,   M.B.,  N.U.I. ; 

Surgeon  to  Children's  Hosintal,  Temple  Street,  Dublin. 

[Read  iu  the  Section  of  Surgery,  April  26,  1916.] 

The  diagnosis  of  rupture  of  the  iutestine,  iu  the  absence 
of  any  evidence  of  external  injurj*,  is  apt  to  be  the  cause 
of  such  grave  anxiety  that  the  following  account  of  such 
a  case  may  not  be  without  interest. 

On  the  17th  November,  1917,  the  patient,  an  unmarried 
woman  aged  32,  was  crossing  the  street  when  she  w^as 
knocked  down  by  a  dray  horse,  the  wheel  of  the  dray  pass- 
ing over  her  abdomen.  She  immediately  experienced  an 
intense  pain  in  the  abdomen,  which  almost  made  her  faint. 
She  was  helped  to  a  friend's  house,  about  7  minutes'  walk 
wliere  she  was  put  on  a  couch  and  some  whiskey  given 
her.  She  vomited  immediately.  A  doctor  who  was  called 
in  recommended  her  instant  admission  to  hospital.  She 
arrived  at  the  Mater  Misericordiae  Hospital  at  7.30  p.m., 
about  half-an-hour  after  the  accident.  She  vomited  after 
admission.  Her  temperature  was  97.2°,  pulse  70,  respira- 
tion 48.  An  hour  or  so  afterwards  her  temperature  fell  to 
96.8°. 

When  1  saw  the  patient  at  midnight  she  was  in  great 
distress.  She  complained  of  an  intolerable  pain  which  she 
referred  all  over  her  abdomen.    Her  pulse  was  now  90. 

Physical  examination. — Breathing  quick  and  "  catchy"  ; 
abdomen  immobile  and  very  tender  all  over.   There  was  no 
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bpecial  area  of  tenderness.  There  was  generalised  "board- 
ing ' '  of  the  abdominal  muscles ;  liver  dulness  absent ;  no 
duluess  in  the  flanks.  Beyond  an  abrasion  on  her  left  hip 
there  was  no  evidence  of  injm'y.  Urine  had  been  voided 
normally. 

A  diagnosis  of  ruptured  intestine  was  made  and  im- 
mediate operation  carried  out  (5-6  hours  after  accident). 
An  exploratory  incision  was  made  to  the  right  of  the 
umbilicus.  Gas  and  bile-stained  fluid  escaped,  enabling  us 
to  localise  the  rupture  in  the  upper  abdomen.  Incision  ex- 
tended upwards.  No  sign  of  blood  in  the  [)eritoneal  cavity  ; 
abundance  of  bile-stained  fluid  present.  Liver,  gall- 
bladder, stomach  and  duodenum  normal.  The  stomach 
and  transverse  colon  were  withdrawn  from  the  wound. 
On  turning  up  transverse  mesocolon  intestinal  contents 
were  seen  pouring  out  of  a  large  hole  in  the  duodeno- 
jejunal flexure  ;  there  was  a  smaller  hole  with  pouting 
mucous  membrane  on  the  front  of  the  third  stage  of  the 
duodenum ;  there  was  a  split  in  the  serosa  between  the 
the  ligament  of  Treitz.  The  two  holes  were  about  one  and 
a  half  inches  apart,  the  larger  being  over  an  inch  in  the 
length,  and  the  smaller  about  the  size  of  a  shilling. 
As  it  was  impossible  to  bring  the  bowel  up  to  the  surface, 
the  larger  hole  was  temporarily  clamped  off  in  situ,  the 
clamj)  being  very  difficult  to  apply  and  keep  in  position. 
The  opening  was  closed  by  a  continuous  through-and- 
through  suture  at  right  angles  to  the  long  axis  of  the 
bowel,  this  suture  line  being  inverted  by  a  continuous 
Lembert  stitch  similarly  placed.  The  smaller  hole  could 
not  be  clamped  and  was,  with  great  difficulty,  closed  in 
a  similar  fashion.  The  tear  of  the  peritoneum  was  slight, 
and  we  thought  it  inadvisable  to  waste  time  suturing  it. 
The  abdomen  was  now  rapidly  closed  with  through-and 
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through  suture,  a  tube  being  passed  down  to  the  site  of 
rupture,  and  a  large  tube  placed  in  the  pelvis  by  a  supra- 
pubic opening. 

The  patient  rallied  well  from  the  shock  of  the  accident 
and  subsequent  operation  and  made  an  excellent  recovery, 
leaving  hospital  on  the  22nd  December. 

In  view  of  the  possible  necessity  of  a  subsequent  gastro- 
enterostomy I  asked  Dr.  Maurice  Hayes  to  give  her  a 
bismuth  meal.  I  am  indebted  to  him  for  the  following 
report  dated  31st  Dec,  1917  : — "  There  is  a  slight  stasis 
in  the  second  stage  of  the  duodenum,  in  which  there  was 
occasional  regurgitation,  the  content  being  returned  from 
the  beginning  of  the  third  stage  at  a  point  to  the  right  of 
the  vertebral  column.  There  is,  however,  no  definite 
obstruction  and  much  of  the  content  bad  passed  into  the 
small  intestine  within  half-an-hour." 

I  saw  the  patient  a  few^  days  ago.  She  has  no  pain  but 
complains  of  occasional  vomiting,  otherwise  she  appears 
to  be  in  excellent  health.  She  is  unwilling  to  have  another 
operation. 


ON    CYCLIC    VOMITING. 

By  H.  T.  BEWLEY,  M.D.,  F.R.C.P. ; 

Physician  to  Adelaide  Hospital. 

[Read  in  the  Section  of  Medicine,  May  3,  1918.] 

I  HAVE  in  the  past  couple  of  j'ears  come  across  several  cases 
of  cyclic  vomiting.  This  curious  disease  was  first  described 
by  Dr.  Gee  in  the  St.  Bartholomew's  Hospital  Eeports 
for  1882  under  the  title  of  '"  Fitful  Vomiting."  Since 
then  a  good  many  cases  have  been  described,  and  the  sub- 
ject is  mentioned  in  most  of  the  modern  works  on  Diseases 
of  Children. 

I  will  first  describe  the  cases  that  came  under  my  care. 

1.  In  January,  1916,  a  girl,  aged  16,  was  brought  to 
me — a  rather  stout  girl,  rather  flabby  or  lympathic-looking 
but  not  anaemic.  Her  mother  told  me  that  when  the  child 
was  three  months  old,  while  she  was  suckling  the  child, 
she  (the  mother)  had  a  severe  fright ;  she  continued  to 
nurse  the  child,  but  the  baby  seemed  to  be  nervous  from 
that  on.  When  aged  five  years  she  had  severe  headaches, 
occurring  for  a  year  or  two.  When  aged  seven  years  she 
had  her  first  attack  of  vomiting,  and  after  that  they  came 
at  irregular  intervals.  When  nine  years  old  she  had  an 
attack  of  pneumonia,  after  which  there  was  no  vomiting 
for  a  j-ear,  but  then  the  attacks  came  on  as  before.  The 
attacks  of  vomiting  used  to  come  sometimes  once  in  two 
months,  sometimes  only  two  or  three  times  a  year.  The 
attacks  were  all  of  exactly  the  same  character.  She  would 
be  restless  and  irritable  for  several  days,  so  that  her  mother 
knew^  one  was  coming  on.      Then,  usuallv  at  night,  the 
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vomiting  began  :  first  food,  then  watery  fluid  ;  the  child 
would  vomit  every  10  or  20  or  30  minutes  for  24  hours  or 
so.  She  was  very  thirsty,  and  would  drink  water  greedily, 
but  it  came  back  almost  at  once.  She  was  feverish  :  tem- 
perature up  to  102°  F.  ;  pulse  frequent.  She  has  no  pain, 
but  feels  bad  all  over;  never  has  diarrho3a.  One  or  two 
healthy  motions  are  common  during  the  attack.  This 
vomiting  having  begun  generally  about  4  a.m.  lasts  all  day 
and  night,  but  the  following  day,  towards  breakfast-time, 
the  vomiting  ceases;  she  becomes  very  hungry,  eats  her 
breakfast  and  her  other  meals  eagerly,  and  in  a  short  time 
is  quite  in  her  usual  health.  In  the  attacks  the  urine  is 
scanty  and  thick.  I  did  not  see  her  in  an  attack,  so  cannot 
say  what  the  characters  of  the  urine  were.  Her  mother 
did  not  notice  any  queer  smell  from  her  breath.  She  had 
had  an  attack  every  two  months  for  some  time  before  I 
saw  her. 

I  could  find  on  examination  of  the  child  nothing  what- 
ever amiss.  She  appeared  to  me  to  be  a  very  average, 
healthy  girl  in  all  respects. 

Having  read  .some  speculations  which  connected  this 
cyclic  vomiting  with  the  development  of  so-called 
"  acidosis,"  as  evidenced  by  acetone  in  the  breath  and 
acetone  and  diacetic  and /?  oxybutyric  acids  in  the  urine, 
and  which  referred  the  acidosis  to  deficient  absorption 
of  carbohydrates,  I  gave  her  some  glucose  in  some  soda 
water  to  drink  every  day  between  the  attacks,  and 
told  her  mother  when  an  attack  came  to  give  her  glucose 
and  soda  water  freely  to  drink,  and  also  to  inject  a  solution 
of  glucose  into  the  rectum ;  the  latter  she  failed  to  retain, 
but  for  a  while  they  thought  the  treatment  helped.  Then 
the  vomiting  recurred  as  often  as  ever. 

]  again  saw  her  on  November  28th,  191G.     T  felt  in  my 
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own  mind  very  doubtful  about  this  acidosis  theory. 
Acetone  in  the  breath  and  diacetic  acid  in  the  urine  are 
ahiiost  constant  phenomena  in  fasting  children,  yet  do  not 
cause  vomiting.  It  seemed  to  me  much  more  likely  there 
was  some  poison  absorbed  from  the  intestine.  The  child's 
bowTls  were  said  to  be  quite  free  always;  indeed,  the 
mother  told  me  the  child  was  always  nervously  anxious 
to  avoid  constipation.  This  fact  supported  my  views,  and 
I  ordered  her  liquid  paraffin  1  to  2  drachms  morning  and 
evening  and  ^  grain  of  calomel  once  a  week.  This  treat- 
ment has  been  carefully  carried  out  ever  since — i.e.,  for  11 
months.  She  had  attacks  every  three  weeks  till  April  17. 
There  w^as  one  in  July  and  none  since,  yet  I  cannot  in  the 
least  say  if  my  purgatives  have  helped  her.  Tlie  disease, 
I  think,  almost  always  came  to  an  end  about  the  time  of 
puberty.  However,  the  family  believe  the  treatment  has 
cured  her,  which  is  desirable. 

2.  The  second  case  was  a  little  boy  aged  -^h  years.  The 
attacks  with  him  began  at  two  years  and  have  recurred 
since  once,  none  for  a  year,  but  three  attacks  in  the  first 
half  of  1916.  They  last  four  or  five  days,  and  the  child 
becomes  very  w^eak.  He  is  said  never  to  have  been  fever- 
ish. In  early  attacks  he  used  to  have  diarrhoea  with  much 
mucus;  latterly  the  bowels  are  normal  in  the  attacks. 
Just  before  the  attack  his  breath  develops  a  bad  smell. 

I  saw  him  on  July  2nd,  1916.  He  had  been  vomiting 
for  two  days  and  looked  ill  and  was  weak.  His  abdomen 
was  flat  and  not  tender.  The  urine  contained  abundant 
diacetic  acid.  I  could  find  no  disease  anywhere.  He 
was  given  glucose  drinks  for  some  months,  and  during  the 
attacks  drinks  of  bicarbonate  of  soda  and  water  or  soda 
water.  His  mother  writes  me  he  has  had  an  attack  about 
every  six  months   since,   each  lasting  about   three  days. 
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Before  the  attacks  she  notices  lassitude,  no  desire  for 
food,  a  great  dislike  to  go  out  for  walks,  feet  and  hands 
cold,  complaints  of  his  head  being  heavy  and  his  legs 
tired.  Then  after  a  day  or  two  of  these  symptoms  the 
vomiting  begins.  I  have  lately  advised  his  motlier  to  give 
him  }j  grain  of  calomel  once  a  week,  and  1  to  2  drachms  of 
paraffin  every  day,  but  it  is  too  soon  to  learn  with  what 
result. 

3.  The  third  case  was  a  hi  tic  girl  whom  T  saw  once  in 
the  Shelbourne  Tiotel.  The  attacks  were  exactly  like  those 
which  T  have  ,described.  Her  mother  feared  appendicitis 
and  wanted  to  know  if  any  operation  would  cure  her.  T 
think  I  have  rescued  the  girl  from  being  a  triumph  of 
surgery.  Besides  in  these  cases  anaesthetics,  and  especially 
chloroform,  are  particularly  dangerous,  and  several  cases 
of  what  is  called  delayed  cldorofoiiu  ])oisoning  liave 
occurred . 

The  disease  is  singularly  constant  in  its  symptoms.  Two 
or  three  days  of  lassitude  and  fretfulness,  sudden  onset 
of  vomiting  which  lasts  one  to  five  or  six  days  or  longer ; 
fever  and  frequent  pulse ;  loss  of  weight  and  strength  ; 
great  thirst,  but  all  liquids  drunk  are  vomited  at  once; 
bowels  act  in  a  healthy  manner ;  acetone  in  the  breatli 
and  acetone  and  diacetic  acid  in  the  urine.  No  sign  of 
abdominal  disease.  Belly  flat  and  not  tender  at  first ;  after 
long  vomiting  there  may  be  tenderness  of  the  abdominal 
muscles.  Sudden  cessation  of  vomiting  and  restoration  of 
appetite.  Eapid  recovery  of  strength.  Perfect  health 
between  the  attacks.  No  apparent  cause  for  the  attacks, 
which  yet  come  on  from  one  or  two  up  to  eight  or  ten  in 
a  year. 

The  disease  generally  begins  in  early  childhood,  not 
infancy,  and  ceases  about  puberty. 
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A  few  children  have  died  of  weakness  during  the  attacks, 
and  the  only  fairly  constant  and  pathological  appearance 
found  after  death  is  that  the  liver  is  enlarged,  of  a  canary 
yellow  colour,  and  undergoing  fatty  degeneration,  a  largq 
number  of  peculiarly  large  fat  drops  being  found  in  the 
periphery  of  the  lobules  near  the  branches  of  the  portal 
vein. 

As  regards  the  nature  of  the  disease  nothing  is  certainly 
known.  The  most  careful  and  full  report  on  the  subject 
that  1  have  seen  is  by  Dr.  Mellanby,  who  published  a 
paper  on  this  matter  in  The  Lancet  for  July  1,  1911.  He 
observed  with  great  care  from  the  point  of  view  of  physio- 
logical chemistry  one  case.  In  his  paper  he  goes  into 
various  speculations  in  chemical  physiology. 

He  writes  : — "  The  general  trend  of  opinion  is  inclined 
to  the  belief  that  cyclic  vomiting"  is  due  to  a  deficient  oxida- 
tion, particularly  of  fats  with  subsequent  accunmlation 
of  oxybutyric  acid  and  diacetic  acid  in  the  blood  tissues. 
The  acidosis  is  probably  due  to  the  action  of  intestinal 
toxins  on  the  liver,  while  the  symptoms  themselves  may 
be  explained  by  the  acid  poisoning."  This  view  Mellanby 
entirely  dissents  from.  He  found  (1)  that  the  child  he  ex- 
amined was  never  normal  because  he  always  excreted 
creatin.  He  was  6  years  old,  and  normal  children  of  this 
age  do  not  excrete  creatin.  {'2)  The  creatin  excretion 
rose  for  some  days  before  an  attack  while  the  child 
seemed  perfectly  well,  so  that  an  attack  could  be  pre- 
dicted. (3)  Acidosis  had  nothing  to  do  with  the  symptoms, 
for  (a)  the  child  could  metabolise  normally;  (b)  acidosis 
started  after  the  commencement  of  the  symptoms  and 
cleared  up,  on  giving  glucose,  before  their  abatement; 
(c)  acidosis  was  artificially  brought  on  in  an  interval  be- 
tween two  attacks  by  carbohydrate  starv-^-tion  without  any 
T.  T 
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trace  of  voiiiilmg  or  other  ill-ell'ect.  He  believes  that  the 
disease  is  due  either  to  some  intoxication,  or  to  some  in- 
ability on  the  part  of  the  liver  to  neutralise  and  render 
harmless  some  normal  product  of  the  body,  formed  pro- 
bably in  the  intestine,  which,  when  thus  not  neutralised, 
gets  into  the  general  cii'culation  and  causes  the  attacks. 
The  creatin  was  in  no  sense  the  poison  which  excited  the 
attacks,  but  was  an  index  of  the  abnormal  metabolism  of 
the  child.  The  weak  points  of  his  paper  are  that  he  only 
investigated  one  case — and  that  concerning  intestinal  in- 
toxications we  know  extremely  little. 

The  most  important  factor  in  treatment  seems  to  be 
to  avoid  all  constipation  between  the  attacks,  giving 
especially  mercurials  at  frequent  intervals.  During  the 
attacks  glucose  solution  by  mouth  or  rectum  seems  use- 
ful. Excitement  seems  to  precipitate  some  attacks  and 
should  be  avoided.  In  my  first  case  music  lessons  were 
thought  to  be  the  exciting  cause  of  some  of  the  attacks. 


A  CASE  OF  PELLAGRA  IN  IRELAND. 

By  H.  T.  BEWLEY,  M.D.,  F.R.C.P.I. ; 

Physician    to    the    Adelaide    Hospital,    Dublin. 

AND 

WALLACE  BEATTY,    M.D.,   F.R.C.P.I.; 

Physician    to   the   Adelaide    Hospital,    Dublin. 

[Read  in  the  Section  of  Medicine,  May    3,  1918.] 

Pellagra  is  a  disease  which  seems  to  have  long  escaped 
recognition  in  every  countr}-  in  which  it  exists.  Described 
first  in  Europe  by  Casal  in  Spam  in  1735,  and  soon  after- 
wards recognised  in  Italy,  it  was  alluded  to  by  writers 
as  something  that  had  long  existed  in  those  countries, 
though  only  recently  recognised.  The  name — from  pelle, 
skin,  and  agra,  rough — was  the  popular  one  by  which  it 
had  been  known  to  the  Italian  peasantry.  Subsequently 
it  was  recognised  in  most  of  the  countries  of  Southern 
Europe  and  in  Egypt.  Until  about  1906  it  was  held  to 
be  non-existent  in  the  United  States.  In  their  1906 
edition  Osier  said  it  did  not  exist  here  although  some 
cases  had  been  recorded  during  the  Nineteenth  Century 
and  forgotten.  It  was  only  in  1907  that  pellagra  became 
the  subject  of  enquiry ;  yet  now  we  know  (Sambon  writes 
in  the  B.  M.  J.  in  1912)  that  it  prevails  in  thirty-three 
States,  and  Dr.  Beall,  of  Texas,  who  gave  an  Address  at 
the  International  Medical  Congress  in  London  in  1913, 
said  there  are  over  30,000  cases  in  the  States. 

In  Great  Britain  cases  were  recorded  in  1860,  1860, 
1866,  and  another  in  1909,  yet  the  disease  was  looked  on 
as    practically,    if    not    actually,    non-existent.     In    the 
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autumn  of  1912  Dr.  Sambon  of  the  London  School  of 
Tropical  Medicine,  who  is  the  chief  authority  on  the  sub- 
ject in  this  country,  estabhshed  the  fact  that  pellagra  is 
endemic  in  certain  districts  in  the  East  of  Scotland,  and 
recorded  several  cases  either  in  villages  or  in  the  county 
asylums.  Since  then  other  cases  have  been  recorded  in 
England,  Scotland  and  Wales. 

The  disease  is  a  chronic  one  affecting  the  skin,  the 
nervous  system,  and  the  digestive  system.  It  tends  to 
get  worse  in  summer  and  better  in  winter.  Its  duration 
varies  between  a  few  months  and  many  years.  It  may 
end  in  recovery,  in  insanity,  temporary  or  permanent,  in 
chronic  ill-health,  or  in  death. 

The  cause  of  the  disease  is  unknown.  The  older  view 
was  that  it  is  a  poisoning  caused  by  eating  diseased  maize, 
and  that  theory  is  officially  adopted  in  Italy,  where  the 
disease  prevails  extensively — in  some  districts  five  per 
cent,  of  the  agricultural  population  are  said  to  be  affected 
by  it — and  government  regulations  exist  about  the  sale 
and  use  of  badly  dried  maize.  On  the  other  hand,  in 
various  places  people  have  had  the  disease  who  never  ate 
any  Indian  corn,  and  other  communities  who  eat  much 
corn  are  free  from  the  disease.  Sambon  believes  that  it 
is  a  parasitic  disease  carried  by  a  gnat,  Simulium  reptans, 
and  shows  that  it  has  prevailed  near  swiftly-flowing, 
streams  in  which  the  gnat  breeds.  But,  as  Dr.  Beall 
writes  in  Osier  and  McCrae's  "  System  of  Medicine,"  the 
gnat  does  not  appeal  to  the  American  student,  who  has 
seen  pellagra  in  the  arid  south-west,  where  a  running 
stream  does  not  exist  for  miles,  and  where  a  water-bred 
insect  as  the  simulium  could  not  possibly  be  a  factor.  Dr. 
Harris,  in  America,  has  produced  what  he  believes  to  be 
pellagi'a  in  monkeys  by  injecting  a  Berkfeld  filtrate  ob- 
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tained  from  the  tissues  of  a  human  subject.  This  suggests 
that  the  cause  is  a  filterable  vu'us  or  a  microbe  which  can 
pass  through  such  a  filter.  The  biting  stable-fly  has  also 
been  suggested  as  the  transmitter  of  the  disease. 

Pellagra  is  a  disease  of  very  varied  phenomena.  Pellagra 
may  occur  at  any_  age,  but  is  more  frequent  in  females 
between  the  ages  of  twenty  and  fifty.  There  are  usually 
three  grou^Ds  of  symptoms  connected  with  (1)  the  skin; 
(2)  the  alimentary  canal ;  and  (3)  the  nervous  system. 
It  generally  begins  in  spring-time  with  weakness,  depres- 
sion, pains  and  dyspepsia.  Then  the  skin  is  affected 
during  the  summer ;  then  the  case  gets  better  as  the 
weather  becomes  colder.  This  sequence  of  events  may 
recur  for  years,  or  the  patient  may  die  in  a  few  months. 
In  cases  that  last  for  some  years  the  depression  of  spirits 
often  deepens  into  severe  and  incurable  melancholia ;  or 
may  change  into  dullness  and  heaviness.  The  tendon 
reflexes  are  often  increased,  and  muscular  spasm  may 
develop  into  permanent  and  organic  contractures,  or  may 
result  in  ankylosis  of  various  joints.  Sensation  is  usually 
unaffected. 

As  regards  pathology,  the  crossed  pyramidal  tracts  are 
often  degenerated.  The  posterior  columns  in  the  cervica-l 
and  upper  dorsal  regions  may  also  be  degenerated.  The 
brain  shows  general  wasting ;  the  meninges  may  be 
thickened ;  the  large  cells  in  the  cortex  may  be  degener- 
ated; the  peripheral  nerves,  too,  may  show  signs  of 
degeneration. 

The  mucous  membranes  of  the  mouth,  rectum  and 
vulva  may  show  hypera^mia,  vesicles  or  ulcers.  There  is 
nothing  very  characteristic  elsewhere. 

Treatment,  so  far  as  I  know,  is  not  of  much  use.  in 
mild  cases  removal  to  a  locality  where  pellagra  does  not 
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exist  may  do  some  good,  and  arsenic  in  various  forms  is 
said  to  be  useful. 

Our  patient,  Mrs.  E.,  born  in  Ireland  about  1864,  lived, 
after  her  marriage  to  an  Irishman,  for  some  years  in  New 
Zealand.     They  lived  in  an  out  of  the  way  settlement.    He 
maintained  himself  largely  by  manual  labour,  and  what 
with  bearing  and  bringing  up  several  children  and  doing 
house  work,  she  had  a  very  laborious  life;  indeed,  I  do 
not  think  her  health  ever  quite  recovered  from  the  strain. 
They  returned  to  Dublin   about  20  years  ago  and  lived 
in  quite  comfortable  and  easy  circumstances,  except  that 
Mrs.  R.'s  mother  for  long  periods  lived  with  them,  and 
this    old    lady    suffered    from    chronic   melancholia,  and 
caused  a  great  strain  on  her  daughter's  nervous  system. 
For  years   past   they  lived  in  a   detached  house   on   the 
main  road  between   Milltown   and   Dundrum,  about   150 
yards    from    the    Dodder.      She  was    an    average    sized 
wom.an,   thin  and  rather  sallow.     She  had  six  children, 
the  youngest  about  twelve  years  old.    I  had  often  attended 
different  members  of  the  family.     Mrs.   R.  suffered  for 
years  from  occasional  attacks  of  depression.     I  remember 
six  or  seven  years  ago  her  husband  coming  and  telling  me 
she  used  sometimes  to  stand  looking  at  her  face  in  a  mirror 
and  then  to  burst  into  tears  because  she  had  come  to  look 
so  old  and  worn.     She  was  a  total  abstainer  and  there 
never  was  any   suspicion  of   syphilis.     The   first   feature 
of  her  last  illnesr.  was  that  in  the  winter  of  1916-17  she 
began  to  complain  of   stiffness  in   her   limbs   which   she 
attributed  to   rheumatism.     Several  courses  of   medicines 
had  no  effect.     I  bad  a  catheter  sample  of  urine  sent  to 
the    Pathological   Laboratory,   T.C.D.,  from    which   Dr. 
Wigham  isolated  a  culture  of  Bacillus  coli.    A  vaccine  was 
made   from   this,   and    used,  but  without  producing   any 


By  Drs.  Bewley  and  Beatty.  295 

effect.  She  gradually  grew  downhearted  but  continued 
to  look  after  her  family  and  household.  She  was  slightly 
anaemic ;  all  her  organs  and  systems  seemed  sound. 

One  day  towards  the  end  of  April,  1917,  I  w^as  asked 
to  see  her.  I  found  her  in  bed  with  an  (to  me)  extra- 
ordinary eruption  or  discoloration  on  her  hands  and  face. 
Being  anxious  that  she  should  be  under  the  care  of  Dr. 
Beatty  I  took  her  into  the  Adelaide  Hospital,  and  I  will, 
of  course,  leave  it  to  him  to  describe  the  skin  phenomena. 
But  it  may  be  more  convenient  for  me  to  continue  the 
description  of  my  part  of  the  case.  She  remained  in 
hospital  for  the  month  of  May.  Her  melancholia  became 
much  worse.  She  was  thoroughly  miserable.  She  would 
look  at  her  hands  and  then  wail  out  :  "  Oh,  why  did  God 
ever  let  me  have  hands  like  that?"  and  so  on  all  day. 
But  she  was  never  suicidal.  She  slept  badly  and  had 
grown  thinner,  but  her  organs  all  appeared  sound.  Early 
in  June,  the  rash  being  lessened  but  her  melancholia 
being  almost  more  intense,  she  went  home.  Then  in 
July  and  August  she  stayed  with  friends  and  relatives  in 
Co.  Wexford.  The  rash  disappeared.  I  did  not  see  her 
for  some  time,  but  she  became  very  feeble  and  unable  to 
walk.  In  October  I  again  saw  her ;  she  was  less  melan- 
cholic but  more  dull  and  apathetic.  The  skin  was  now 
healthy.  Her  arms  and  legs,  however,  had  become  stiff 
and  spastic.  The  knee  jerks  were  marked  and  a  few 
beats  of  ankle-clonus  present.  She  could  not  straighten  her 
arms  or  legs.  The  arms  were  almost  useless.  She  could, 
however,  walk  a  little  with  help  and  with  her  knees  partly 
flexed,  rigid  and  immovable.  The  knees  and  elbows  were 
ankylosed  in  a  semi-flexed  position.  The  ankles  and 
foot  joints  were  very  stiff ;  also  the  wrists  and  hand  joints. 
She  was  unable   to  do   almost   anything  for  herself,   yet 
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was  far  less  unhappy  than  she  had  been  during  last 
summer.  I  again  took  her  into  the  Adelaide,  where  she 
was  under  Dr.  Beatty's  care.  During  November  and 
December  she  was  massaged  and  had  other  treatment 
without  any  avail.  She  was  no  longer  able  to  walk. 
The  arms  and  legs  had  become  rigid.  She  went  home 
in  the  end  of  December  and  rapidly  lost  all  her  mental 
faculties.  I  do  not  think  there  was  any  feebleness  of 
sensation,  except  such  as  the  brain  condition  would 
account  for.  She  lay  in  bed,  with  her  arms  and  legs 
flexed,  unable  to  turn  from  side  to  side,  her  limbs  rigid, 
passing  under  her,  quite  dull  and  stupid.  She  was  lifted 
out  of  bed,  wheeled  out  sometimes  in  a  bath  chair,  fed 
at  suitable  times  and  put  back  to  bed  again.  Such  was  her 
life,  or  rather,  her  existence.  She  became  extremely 
emaciated.  She  had  a  tendency  to  diarrhoea,  and  took 
food  badly,  but  did  not  vomit.  Her  heart  failed,  and  she 
died  early  in  March.  She  never  had  any  fever.  Urine 
healthy  throughout.  There  was  no  post-mortem  examina- 
tion. 

From  the  history  I  think  there  is  no  doubt  that  this 
was  a  rather  acute  case  of  pellagra,  and,  if  so,  I  think  the 
first  recorded  in  Ireland. 


Description  of  Cutaneous   Condition  by 
Wallace  Beatty. 

May,   1917.- Tarts  affected:— 
Forehead. 
Lower  eyelids. 
Naso-genal   folds. 
Semimucosa  of  lower  lip. 

Back    of    hands    and    dorsal    aspect    of    the    proximal 
phalanges 
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Forehead. — Shows  a  light,  yellowish  brown  colora- 
tion; horny  layer  stiff  and  dry,  and  commencing  to 
desquamate.  Where  this  horny  layer  has  peeled  off  the 
skin  (beneath)  looks  pale  red.  In  fact  the  entire  appear- 
ance is  though  the  entire  skin  had  been  blistered  by  the 
sun,  and  where  the  horny  layer  peels  a  non-pigmented  red 
surface  is  exposed. 

Linear  (transverse)  cracks  in  stiff'  horny  layer  at 
creases. 

Lower  lids. — The  condition  of  the  lower  lids  is  some- 
what similar.  The  horny  layer  is  chipping  off  in  places. 
It  would  seem  as  if  the  brain  pigment  were  in  the  horny 
layer.     Pressure  causes  no  alteration  in  the  colour. 

This  pigmentation  and  desquamation,  reaches  extern- 
ally to  the  vertical  line  of  external  canthi  and  is  remark- 
ably symmetrical  on  both  sides. 

Naso-geyial  Folds. — The  naso-genal  folds  are  similarly 
affected.     The  pigmentation  is  slight. 

There  is  scaliness  as  in  pityriasis  steatoides.  I  looked 
for  bottle  bacilli  in  scales  but  found  none. 

Semi-mucosa  of  the  Lower  Lip. — The  right  half  of  the 
semi-mucosa  of  the  lower  lip  shows  circular  crnsts.  The 
left  side  shows  desquamation. 

Genio-lahial  Fold. — The  genio-labial  fold  shows 
exactly  centrally  a  circular  1  cm.  diameter  area  made  up 
of  minute  closely  set  crusts. 

Hands. — They  are  quite  symmetrically  affected.  The 
appearance  is  exactly  like  that  which  is  produced  by  the 
exfoliation  of  the  skin  by  a  strong  Resorcin  ointment. 

The  horny  laj-er  is  stiff,  parchment  like  :  of  a  brown 
colour  and  shows  a  mosaic  of  very  minute  closely  set 
scales  (?at  sweat  orifices). 

Desquamation    is    present    in    first    dorsal    interosseous 
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space  and  exposes  a  non-pigmented,  slightly  red,  soft 
surface. 

In  the  web  between  the  thumb  and  index  finger  the 
surface  from  which  the  horny  layer  is  removed  is  moist. 

The  condition  extends  from  the  wrists  to  the  distal 
ends  of  the  first  phalanges  of  the  thumb,  index  and  middle 
fingers.  It  is  less  marked  on  the  dorsum  of  the  first 
phalanx  of  the  ring  finger ;  while  the  dorsum  of  the  first 
phalanx  of  the  little  finger  is  practically  normal. 

The  patient  remained  in  the  x\delaide  Hospital  from 
May  12th,  1917.  till  June  1,  1917.  She  left  with  the  skin 
much  improved. 

Dr.  Bewley  at  the  time  made  the  diagnosis  of  pellagra. 

June   22. — A  further   description  : — 

The  condition  is  most  remarkable. 

Forehead  is  npw  desquamating ;  more  this  time  (a 
fresh  attack)  in  some  scales,  not  exfoliation. 

The  eyebrows  are  spared.  Are  they  protected  from  the 
sun's  rays  by  the  eyebrow  hairs? 

The  circumference  of  the  eyes,  i.e.,  the  lids  are  deep 
chocolate  red. 

The  nose  is  red  and  has  begun  to  exfoliate. 

The  centre  of  the  upper  lip  is  spared.  Could  it  be  pro- 
tected by  the  nose? 

The  chin  is  afi'ected.  Here  there  appeared  to  be  minute 
vesicles.  At  one  part  of  the  forehead  there  is  a  small  area 
of  similar  small  vesicles,  but  in  the  main  the  course  of 
events  is  : — 

Erythema 

Pigmentation  (deep). 

Exfoliation  of  a  pigmented  horny  layer.  . 
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Further  Notes. — August  2nd,  1917  :  — 

Back  of  hands,  neck  and  face  alfected. 

ScaUng  round  nail  wall  of  thumbs. 

Places  in  shadow  from  the  sun  unaffected — viz.,  just 
below  septum  nasi  (protected  by  nose)  under  the  jaws  and 
chin. 

August  30th  :— 

Skin  of  hands  harsh,  slightly  scaly.     No  pigmentation 

now\ 

Almost  well. 

Forehead  well. 

Slight  particulate  scaling  at  canthi,  eyebrows  and  upper 
part  of  nose. 

Faint  redness  around  mouth  and  lips,  except  the  centre 
of  upper  lip,  which  is  pale. 

Desquamation  is  marked  on  front  and  sides  of  neck 
from  ear  to  ear. 

As  Dr.  Bewley  has  stated  she  was  re-admitted  to  the 
Adelaide  Hospital  in  November,  1917.  The  skin  condi- 
tion was  almost  well  except  for  some  pigmentation  on  neck 
which  gradually  disappeared  during  her  stay  in  hospital. 


CLINICAL  REPORT  OF  THE  ROTU>;dA  HOSPITAL 
FOR  ONE  YEAR,  N0\T:MBER  1st,  1916,  TO 
OCTOBER,    31st,  1917. 

By    Sir  WILLIAM    SMYLY,    M.D.    F.R.C.P.I.  ; 
RICHARD  D.  PUREFOY,  M.D.,  F.R.C.S.I. 

AND 

E.  HASTINGS    TWEEDY,  F.R.CPT. 

[Read  in  the  Section  of  Obstetrics,  May  10,  1918.] 

During  this  year  the  Hospital  lost  the  services  of  Dr. 
James  Little,  who  for  forty  years  had  held  the  position  of 
Consulting  Physician,  and  who  was  also  a  Vice-President. 
During  his  long  connection  with  the  Institution  his  skill 
and  experience  were  always  at  the  service  of  the  patients, 
and  his  sound  judgment,  practical  common-sense,  and  dis- 
interested advice  were  of  no  small  assistance  to  the 
Governors  in  the  management  of  the  Institution. 

During  the  year  1,280  patients  were  delivered  under  the 
care  of  the  Institution  in  the  Extern  Maternity  Depart- 
ment, and  2,087  patients  were  admitted  to  the  Maternity 
\Vards  of  the  Hospital.  Of  the  latter,  277,  who  were  not 
in  labour,  were  discharged,  and  1,810  were  delivered  : 
thus,  a  total  of  3,090  labours  in  all  were  attended  by  the 
Hospital  Staff.  Four  deaths  occurred  in  the  Extern 
Department,  and  seven  in  the  Hospital.  These  figures 
show  a  further  decline  in  numbers  in  both  Departments. 

The  morbidity  in  the  Intern  Department  was  less 
than  in  the  previous  year,  showing  a  percentage  of  5.7, 
and  the  number  of  deaths  was  much  smaller,  being  at  the 
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rate  of  1  death  in  258.5  cases,  or  0.3  per  cent.  Of  the 
seven  deaths,  two  were  due  to  hfemorrhage,  one  to  rupture 
of  the  uterus,  one  to  eclampsia,  one  to  cerebral  haemorrhage, 
one  to  advanced  pulmonary  phthisis,  and  one  was  hope- 
lessly septic  when  admitted.  The  Hospital  Staff  could 
hardly  be  held  responsible  for  the  unfavourable  result  in 
the  last  three  cases. 

Amongst  the  complications  of  labour  we  were  unfor- 
tunate in  having  five  cases  of  rupture  of  the  uterus.  One 
of  these  occurred  in  an  otherwise  normal  delivery,  one  in 
a  case  of  hydrocephalus,  and  three  in  cases  of  malpresen- 
tation  of  the  child,  in  two  of  which  the  brow  presented, 
and  in  the  third  the  child  lay  transversely.  In  one  the 
brow  was  changed  to  an  occipital  presentation  by  combined 
internal  and  external  manipulation,  but  five  hours  later  it 
was  found  that  the  brow  was  again  the  presenting  part ; 
and  shortly  after  the  uterus  ruptured  the  presenting  part 
receded  out  of  reach,  and  there  was  profuse  haemorrhage. 
Caesarean  section  was  performed,  and  the  uterus  removed. 
In  the  second  case  the  cervix  was  ruptured  in  an  attempt 
to  perform  bi-polar  version,  and  the  haemorrhage,  which 
was  considerable,  could  not  be  controlled  until  the  uterus 
was  emptied,  because  it  was  impossible  to  reach  the  bleed- 
ing point.  Caesarean  section  was  accordingly  performed, 
and  afterwards  the  cervix  was  drawn  down  and  sutured 
per  vaginam.  In  the  third  case  the  transverse  lie  of  the 
child  was  due  to  deformity  of  the  uterus,  caused  by  what 
was  intended  to  be  a  ventral  suspension,  but  eventuated 
in  a  fixation  of  the  fundus.  Version  was  twice  attempted^ 
at  an  interval  of  some  hours,  and  on  the  second  attempt 
the  uterus  ruptured.  Caesarean  section  was  performed, 
and  the  rent,  which  was  on  the  posterior  aspect  of  the 
organ,  was  closed  by  suture.     A  sixth  case  was  sent  into 
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the  Hospital  by  a  practitioner  after  the  accident  had 
occurred.  Of  the  six  cases,  one  mother  died.  The  child 
was  hydrocephalic,  and  was  delivered  with  a  cranioclast 
after  the  head  had  been  perforated,  but  the  injury  to  the 
uterus  was  not  discovered  until  the  post-mortem  examina- 
tion. 

The  routine  treatment  of  eclampsia,  on  the  lines  laid 
down  by  Dr.  Tweedy,  has  continued  to  yield  satisfactory 
results.      Of  the  nine  cases  which  came  under  our  care 
during  the  year  we  lost  but  one,  a  mortality  of  11  per  cent. 
Besides  these  cases   of  eclampsia   there   were  twelve   of 
toxaemia,   the  so-called  pre-eclamptic  state,   which  were 
treated  in  a  similar  manner,  and  all  recovered.     In  two 
premature    labour  had  to  be  induced.     One  was  delivered 
with  forceps  and  one  by  Cfesarean  section,  on  account  of 
concealed  accidental  haemorrhage.     As  regards  the  com- 
parative merits  of  restricting  such  patients  to  a  purely  milk 
diet  and  our  practice    of   giving    nothing  but    water,  it  is 
worth  noting  that  one  patient  who  had  an  eclamptic  con- 
vulsion before  treatment  was  commenced  had  no  more  fits 
until  the  third  day,  when  she  got  a  drink  of  whey,  after 
which  she  had  four  convulsions  in  rapid  succession.     She 
was  again  restricted  to  water,  and  had  no  more  fits.     In 
another   case    (which    will   appear   in   the   next   Eeport) 
accidental  haemorrhage  occurred  within   an  hour  of   the 
ingestion  of  some  whey.     The  connection  between  some  of 
the  more  serious  forms  of  accidental  ha?morrhage  and  the 
toxaemias  of  pregnancy  and  eclampsia  is  a  matter  of  much 
practical  interest,  and  it  would  be  desirable  to  make  a  dis- 
tinction between  those  cases  in  which  symptoms  of  that 
condition,   and  especially    albuminuria,   are    present  and 
those    in    which    they    are    not.      In    the    treatment    of 
accidental  haemorrhage,  we  are  more  than  ever  convinced 
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of  the  value  of  the  vaginal  plug,  but,  as  may  be  seen  by 
reference  to  Table  YL,  we  do  not  employ  it  in  every  case. 
If  a  patient  is  in  labour  and  the  uterus  contracting  well, 
rupture  of  the  membranes  will  suffice.  Bat  where  the 
patient  is  not  in  labour,  the  plug  not  only  controls  the 
bleeding,  but  induces  uterine  contractions,  and  it  is  in  such 
cases  that,  as  a  life-saving  measure,  it  contrasts  most 
favourably  with  the  results  obtained  by  version  and  extrac- 
tion. In  toxai'mic  cases,  where  the  haemorrhage  is  al- 
together or  chiefly  internal,  abdominal  section  is  the  proper 
treatment.  During  the  Master's  absence  at  the  war  we 
have  treated  three  cases  in  this  way,  all  of  which  w^ere 
due  to  toxasmia,  with  success ;  nor  did  we  in  any  case 
remove  the  uterus,  as  seems  generally  to  be  considered 
necessary.  As  one  of  those  occurred  during  the  year  under 
review,  it  may  be  given  in  detail. 

Case. — A.M.,  aged  30,  third  para.  Admitted  Septem- 
ber 1st,  at  8.40  a.m.  Her  previous  pregnancies  had  termi- 
nated normally  at  full  term.  On  this  occasion  she  had 
noticed  nothing  unusual  until  the  previous  evening,  when 
she  was  seized  w'ith  abdominal  pain  and  a  feeling  of  disten- 
sion. She  noticed  that  her  abdomen  had  increased  in  size. 
On  admission  she  was  in  a  collapsed  condition,  blanched 
and  cold,  temperature  95.4°,  pulse  hardly  to  be  felt,  uterus 
hard  and  tender,  no  fcetal  parts  could  be  made  out,  no 
uterine  contraction  and  relaxation,  no  visible  haemorrhage. 
The  urine  was  scanty,  and  loaded  with  albumen,  casts  in 
large  numbers,  cellular  and  hyaline,  some  pus  and  red  blood 
cells.  Whilst  preparations  were  being  made  for  operation 
her  condition  improved  somewhat  with  treatment.  When 
the  abdomen  was  opened  the  uterus  presented  a  remark- 
able appearance  :  dark,  almost  blue,  in  colour,  with  blood 
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extravasated  in  patches,  the  peritoneal  covering  being- 
raised  in  places,  in  large  blebs  filled  with  blood,  one  of 
which  on  the  posterior  surface  had  burst,  the  rent  being 
about  an  inch  long  ;  there  was  some  blood  in  the  peritoneal 
cavity.  The  uterine  wall  when  cut  through  showed  blood 
extravasation  throughout.  The  cavity  was  filled  with 
blood,  and  the  placenta  was  almost  completely  detached. 
The  foetus,  a  female,  weighing  3  lbs.  9  ozs.,  was  extracted 
dead.  After  pituitrin  had  been  injected  hypodermically, 
the  uterus  contracted  well,  and  there  was  no  further 
haemorrhage.  She  made  a  good  recovery,  her  urine  being 
free  from  albumen  before  she  left  the  Hospital. 

Five  labours  were  complicated  by  uterine  myomata,  in 
three  of  which  there  was  serious  trouble,  including  one 
death  from  heemorrhage.  In  one  of  these  Csesarean 
section  was  performed  and  the  tumour  removed,  the  uterus 
being  left.  In  another,  the  child  presented  as  a  breech, 
and  was  extracted,  but  owing  to  severe  pain  and  swelling 
in  the  tumour  it  became  necessary  some  days  later  to 
perform  myomectomy,  a  dermoid  ovarian  cyst  being  re- 
moved at  the  same  time.  Upon  subsequent  examination 
the  myomatous  t-umour  was  found  to  have  undergone 
necrobiotic  change.  The  fatal  case  will  be  found  recorded 
amongst  the  deaths.  A  patient  was  normally  delivered  in 
the  month  of  August  from  whom  two  myomata  had  been 
removed  in  the  Thomas  Plunket  Cairnes  Wing  the  pre- 
vious November.  Her  previous  pregnancy  had  been  com- 
plicated in  several  ways  in  consequence  of  the  tumours, 
including  hgemorrhages,  premature  labour,  and  the  loss 
of  the  child.  On  this  occasion  she  delivered  herself,  aiid 
there  were  no  complications,  with  the  exception  of  a  tear 
in  the  vaginal  wall,  which  was  sutured. 
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There  was  one  case  of  mania,  which  was  sent  to  the 
Richmond  Asylum. 

The  forceps  was  applied  70  times;  version  was  per- 
formed ten  times — three  external,  four  bi-polar,  and  three 
internal.  External  manipulation  was  twice  employed  to 
convert  the  breech  into  a  vertex  presentation  :  in  one  case 
a  fortnight  before  the  onset  of  labour,  and  once  to 
change  a  shoulder  into  a  head.  In  none  of  these  was  there 
a  recurrence  of  the  malpresentation,  and  they  were  all 
delivered  by  the  natural  efforts. 

Bumm's  subcutaneous  pubiotomy  was  performed  on  two 
occasions,  with  satisfactory  results  as  regards  the  mothers, 
but  one  child  was  stillborn,  and  the  other  died  on  the  sixth 
day.  Premature  labour  was  induced  five  times — three 
times  for  toxasmia,  once  for  pelvic  deformity,  and  once  for 
mitral  stenosis.  Caesarean  section  was  performed  fifteen 
times — viz.,  in  nine  cases  of  pelvic  deformity,  in  three  of 
rupture  of  the  uterus,  twice  for  myoma,  and  once  for  anus 
vaginalis.  The  placenta  was  removed  manually  twenty- 
two  times. 

Scopolamine-morphine  was  administered  as  a  routine 
during  most  of  the  year,  and  heroine  hydrochloride  upon 
a  few  occasions. 

Five  cases  of  melaena  in  infants  were  treated  with  horse 
serum,  with  one  death. 


T.  u 
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APPENDIX   A. 


STATISTICS    OF    THE    MATERNITY    DEPABTMENT 


Extern  Maternity. 
Tabi.k.   T. —  Ndlnve  <ni(l  Nmnher  of  Cnses   Treated. 


Total  number  of  cases 

1.280 

Operations — 

Abortions  and  miscarriages 

123 

Forceps   - 

9 

Mortalit}'     - 

4 

Version    - 

6 

Perforation 

1 

Frasentations — 

Evisceration 

1 

Persistent  occipito  posterior    6 

Manual   removal   of 

Face 

2 

placenta 

15 

Breeoh  - 

37 

Transverse 

6 

Children  stillborn — 

Twins 

22 

Fresh 

37 

Prolapse  of  funis     - 

3 

Macerated 

10 

Hydiamnios 

2 

Placenta  praevia 

6 

Accidental  haemorrhage 

2 

Infantile  conditions — 

Post-partum  haemorrhage    - 

7 

Spina  bifida 

3 

Laceration  of  perineum 

79 

Meningocele 

1 
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Remarks 

Twins ;    severe    post-partum    haemor- 
rhage.    Death  2  hours  after  delivery 

The    haemorrhage    was    excessive    for 
three    days  ;    post-partum  ;    patient 
very  anseraic,  when  uterus  was  ex- 
plored   and    a    piece    of    placenta 
removed ;    she    collapsed   after   the 
operation 

Very    severe    hsemorrhago.       Patient 
died  before  she  could  be  delivered 

Died  in  eclamptic  fit  before  the  atten- 
dant arrived 

Date 

of                         Cause  of  Death 
Death 

Post-partum  hsemorrhage  - 
Secondary  hsemorrhage     - 

Placenta  praevia  ;  centralis 
i!iCiampsia 

05              Oi                                      O              13 
CD                                                                           t- 

Date 

of 

Delivery 

1916 
Nov.      9 

Nov.    26 

Para 

Ago 

CO                 CO                                             !>••<*( 
C-1               <M                                          MM 

Name 

M.  H. 
E.  B. 

E.  C. 
E.  C. 
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Intern  Maternity  Department. 
Tarle  III. — Number  and  Nature  of  Cases 


1  Total  deliveries 

1,810 

Operations — 

Primipano 

678 

Induction  of  labour 

6 

Multipar.T? 

1,132 

Presentations — 

Persistent  occipito  posterior        7 
Face           ...           8 
Brow          ...           4 
Breech       -             -             -        49 

Suture  of  perineal  lacera- 
tions— 
Incomplete 
Complete 
Forceps 
^'e^sion 

289 

68 
10 

'franaverae 

/ 

Cesarean  Section 

15 

Twins 

21 

Pubiotomy 

2 

Manual    removal   of 

Complications  of  Pregnancy 

. 

placenta 
Perforation 

22 
3 

Hydramnios          -             -           ti 
Abortions  and  miscarriages       62 

Hysterectomy   - 

1 

H}-datidiform  mole 

1 

Morbidity     - 

103 

Haemorrhages — 

Average     -             -          1  in  17.5 

Unavoidable 

6 

Percentage 

5.7 

Accidental 

8 

Post-partum 

22 

Mortality 

7 

Lacofation  of  perinneura 

296 

Average     -             .         1  in 

258  5 

Contracted  pelvis 

13 

Percentage 

0.3 

Placental  adhesion    - 

22 

Prolapse  of  cord 

9 

Foetal  abnormahties — 

Meningocele 

1 

Accidental  complications — 

Phthisis     - 

1 

Ancnccphalus 
Spina  bifida 

5 
5 

Myoma  of  uterus  - 
Ovarian  tumour   - 

5 

1 

Hydrocephalus 

•3 

Eclampsia 

12 

Phlegmasia 

2 

Infantile  complications — 

Insanity    - 

1 

Ccphalha?matoma 

1 

Ssptioamia 

4 

Mela?na 

3 
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Table  IV. — Pelvic  Presentations. 


Para 

Total 

Dead  Children 

Recent                    -    2 
Primiparse                   20               Macerated               -    3 

Total            -     5 

Multiparas 

29 

Recent                    •     1 

Macerated               -     6 

Total           -     6 

Totals      - 

49 

Totals          -  11 

In  two  cases  the  breech  was  extracted  by  fillet,  and  in  both  pituitrin  had 
been  given  hypodermically,  without  the  desired  result.  In  two  external 
version  was  performed  some  time  before  the  onset  of  labour ;  in  one  fourteen 
days.  In  neither  did  the  displacement  recur,  and  both  were  delivered  by 
the  natural  efforts  ;  but  one  child  was  lost  owing  to  the  cord  being  so  tightly 
round  the  neck  that  it  had  to  be  divided  to  complete  delivery.  Eight 
occurred  in  twin  pregnancies  ;  one  associated  with  prolapse  of  the  funis, 
one  with  polyhydramnios  and  hydrocephalus,  one  with  myoma  and  acci- 
dental haemorrhage,  one  with  ruptured  uterus,  and  one  was  anencephahc. 


Table  V.— Twins. 


Both  males 

3 

„     females 

8 

Male  and  female     - 

10 

Total 

21 

Twins — Case  R.  R.,  aged  24,  1-para. 
Admitted  Dec.  29,  1916.    Albuminuria. 

Presentations — 

Os  admitted  one  finger  ;  pains  feeble. 

Both  vertex 

13 

After  5  days'  labour  patient  was  much 

,,      breech 

1 

exhausted  ;  pulse  rising  ;  Bandle's  ring 

Vertex  and  breech 

7 

high   in   abdomen.      Foetal   heart   no 

— 

longer  audible  ;  both  heads  perforated  ; 

Total 

21 

severe      post-partum        hiemorrhage. 
Patient  recovered. 

Born  dead,  fresh 

3 

„           macerated    - 

2 

Died  in  hospital 

3 

Total 

8 
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Remarks 

Head  not  engaged  after  48  hours,  ! 
labour;  os  half  dilated;  meco- 
neum  coming  away.      Caesarean 
section,  classical 

First  two  pregnancies  terminated 
by  craniotomy.     Caesarean  sec- 
tion through  lower  segment 

First     pregnancy,    forceps,    child 
stillborn ;     2nd,    breech,    after- 
coming          head         perforated. 
Caesarean  section  through  lower 
uterine  segment 

Two    previous    pregnancies    ter- 
minated by  Caesarean  section ; 
wound     suppurated ;     feverish 
convalescence 

Head  many  hours  moulding 

Caesarean   section   through   lower 
segment 

Classical  Caesarean  section 

Caesarean   section   throe    first    la- 
bours,  forceps,  cliildren  dead  ; 
4th,  forceps,  lived  2  days  ;  5th, 
Caesarean  section 

Date 

of 

Delivery 

Dec.      14 

Jan.       3 
Jan.       9 

Feb.     22 

Feb.     24 
March    4 

March  16 
April      6 

a 

i 

en 

•< 
H 

II             1           M     l§ 

d 

4^ 

1 

2 
13 

cS                      >.                             .                       .... 

^                    '< 

(-1 

1 

Re- 
covered 

»» 

Presenta- 
tion 

Vertex 

Breech 
Vertex 

Para 
I. 

III. 
III. 

III. 

III. 
I. 

I. 
VI. 

9 

,-1               «oo»                    05               aooot- 

B.  M'G. 

M.  H. 
K.  G. 

A.  G. 

B.  M. 

L.S. 

S.  M. 
M.W. 
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Table  XII. — Forceps. 


Indications 

Number 

Rbsxtlt  to 
Moth  BR 

Result  to 

Child 

^-        Died 
covered 

Born 
Alive 

Born 
Dead 

Died  in 
Hospital 

Delay — 1st  stage 

6 

6 

4 

2 

1 

„        2nd  stage 

49 

49 

- 

44 

5 

3 

P.O.P 

2 

2 

- 

2 

- 

- 

Brow 

1 

1 

- 

1 

- 

- 

Contracted  pelvis 

1 

1 

1 

- 

- 

Eclampsia 

2 

2 

- 

1 

1 

- 

Accidental  haemorrhage 

2 

2 

1 

1 

Prolapse  of  funis 

3 

3 

- 

2 

1 

- 

(Edema  of  vulva 

1 

1 

- 

1 

- 

- 

Twins    - 

1 

1 

- 

2 

- 

- 

Myoma 

1 

1 

- 

1 

- 

Toxaemia 

1 

- 

1 

1 

- 

- 

70 

69 

1 

61 

10 

4 

One  case,  not  included  in  the  above,  was  sent  into  the  hospital  from  the 
country  after  two  incflectual  attempts  had  been  made  to  deliver  with 
forceps.  A  dead  foetus  was  expelled  b}-  the  natural  efforts  shortly  after 
admission. 
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'I'Ai'.r.K   XlV.—Morbtditt/.   B.  M.  A.  Standard. 


Total  deliveries 

1.810 

Highest  temperature  recorded — 

Number  of  morbid  cases 

103 

Percentage  of  morbid  cases  - 

5.7 

100  to  100.9 

32 

Average        -             -          1  in  17.5 

101  to  101.9 

23 

102  to  102.9 

19 

Duration  of  stay  in  hospital — 

103  to  103.9 

19 

Under  10  days 

74 

104  and  over 

10 

Under  20  days 

22 

Over  20  days 

7 

Causes   of   morbidity   other 
than  pelvic — 

Duration  of  high  temperature- 

— 

Acute  mastitis 

4 

Under  7  days 

80 

Tubercular  mastitis 

1 

Under  14  days 

17 

Bronchitis 

1 

21  days  and  over 

6 

Pulmonary  phthisis 

1 

Table  XV. — Deaths. 

Name 

Age 

Pa.-a 

Admitted     Delivered 

Cause  of  Death 

A.  D. 
K.  D. 

E.  h. 
E   C 

A.  S. 
A.  B. 
N.  F. 

24 
34 
32 
41 

30 
30 
27 

I. 
VII. 
III. 
II. 

VIII. 

I. 
IX. 

Nov.     11 
March  13 
April      1 
May     21 

May     26 
June      9 
Aug.       4 

Nov.     11 
March  19 
April    2 
May     21 

May     30 
June     il 
Aug.       9 

Post-partum  haemorrhage 

Rupture  of  uterus 

Apoplexy 

Secondary  post-partum 

haemorrhage 
Eclampsia 
Septicaemia 
Phthisis 

A.  D. — Very  serious  post-partum  haemorrhage.  A  large  rent  through 
posterior  lip  of  cervix  and  involving  the  vaginal  vault  was  sutured  with 
catgut,  and  the  utems  plugged  with  iodoform  gauze.  Patient  very  anaemic 
and  collapsed,  revived  for  a  time  under  treatment,  but  died  9  hours  after 
delivery. 

K.  D.— Labour  very  tedious  ;  membranes  ruptured  early ;  head  did  not 
engage  in  brim.  Diagnosed  as  hydrocephalic  when  os  half  dilated  ;  per- 
forated and  extracted.  Placenta  expressed  an  hour  after.  Patient  died 
21  hours  later.  A  tear  of  the  cervix,  extending  upwards  into  the  body  of 
the  uterus,  but  not  involving  the  peritoneum,  and  some  haemorrhage  into 
the  broad  ligament,  was  found  at  the  post-mortem,  examination. 

E.  B. — Normal  delivery.  Next  day  had  a  kind  of  fit ;  became  unconscious, 
eyes  turned  to  the  right ;  left  arm  and  leg  paralysed  ;  breathing  laboured  ; 
unable  to  speak.     Died  7th  day.     No  autopsy. 

E.  C. — Membranes  ruptured  early  ;  labour  was  tedious  ;  pulse  rose  to  115. 
Forceps.  Placenta  retained  and  could  not  be  expressed.  Hand  intro- 
duced, it  was  found  densely  adherent  to  anterior  uterine  wall,  and  removed 
with  difficulty.  Two  small  sub-mucous  myomata  were  also  felt,  but  were 
not  interfered  with.  Severe  post-partum  haemorrhage.  The  discharge  con- 
tinued profusely  for  4  days,  when  the  patient  had  become  so  anaemic  that 
it  appeared  necessary  to  remove  the  myomata,  one  of  which  was  known  to 
be  pedunculated.  The  patient  was  therefore  anaesthetised  and  a  hand 
introduced  into  the  uterus  ;  but  she  immediately  ceased  breathing  and  could 
not  be  resuscitated. 

X 
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Table  XV. — Deaths — continued. 

A.  S. — Eclampsia.  Patient  had  epigastric  pain  on  admission  and  other 
pre-eclamptic  symptoms.  First  fit  5  hours  later.  Blood-pressure  256. 
Routine  treatment.  Two  more  fits  in  quick  succession,  then  free  from  fits 
until  after  delivery  4  days  later.  Had  one  immediately  after  birth  of  child, 
which  was  alive,  and  13  more  before  her  death — 17  fits  in  all.  She  died 
on  the  6th  day. 

A.  B. — ^Patient  was  profoundly  septic  on  admission.  A  putrid  ovum  of 
throe  months'  gestation  was  removed  from  cervix  ;  uterus  cleared  out  and 
•douched.  Temperatare  continued  high  in  spite  of  treatment,  and  she  died 
two  days  after. 

A.  F' — Patient  far  advanced  in  phthisis.  Had  been  ill  for  two  years. 
Signs  of  advanced  disease  in  both  lungs  ;  sputum  full  of  tubercle  bacilli. 
Died  on  9th  day. 


The  President  remarked  on  the  changes  in  obstetrics  in 
recent  years.  The  most  notable  improvement  was  in  the 
mortality  rate,  which  was,  about  a  few  decades  ago,  the 
same  as  the  present  morbidity  rate.  The  increase  in  the 
number  of  Caesarean  sections  was  noteworthy. 

Dr.  Hastings  Tweedy,  in  commenting  on  the  report,  said 
that  he  noticed  that  his  name  and  that  of  Dr.  Purefoy  were 
associated  with  Sir  William  Sm^'ly  in  its  authorship,  but, 
as  a  matter  of  fact,  the  entire  credit  for  its  preparation  must 
be  accorded  to  the  last-named.  It  had  always  been  the  aim 
of  the  authors  of  these  reports  to  deal  with  one  or  more  new 
lines  of  treatment  which  had  been  adopted  each  year,  and 
m  this  respect  the  present  report  was  of  more  than  usual  in- 
terest. Amongst  other  matters  it  should  once  and  for  all  settle 
the  question  of  the  treatment  of  eclampsia.  There  is  no  further 
room  for  doubt  that  the  plan  adopted  in  the  Eotunda  Hospital, 
the  chief  feature  of  which  is  rigid  starvation,  is  the  correct 
one,  as  the  mortality  rate  of  8  per  cent,  in  100  cases  spread 
over  a  period  of  ten  years  conclusively  proves.  This  mor- 
tality can  still  further  be  reduced,  but  will  probably  never 
fall  below  5  per  cent. 

Again,  in  concealed  accidental  hagmorrhage  of  toxic  origin, 
the  treatment  adopted  throughout  the  year  is  quite  novel — 
namely,  the  performance  of  Caesarean  section  without  the  re- 
moval of  the  uterus.  The  uniformly  good  results  of  this  plan 
are  in  marked  contrast  to  the  high  mortality  rate  reported  in 
other  clinics,  where  the  uterus  has  been  removed. 
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Mjomectomy  in  pregnancy  is  another  novel  procedure 
which  must  arouse  interest,  and  make  men  recast  their 
views  on  the  propriety  of  such  an  operation. 

Dr.   Bethel  Solomots  considered  that  the  excellent  re- 
sults attending  the  treatment  of  ruptured  uterus  prove  that 
there  can  be  no  set  treatment  for  this  condition — that  the 
treatment  must  suit  the  case.     Suture  of  the  ruptured  cervix 
by  the  vagina,  after  Cesarean  section  had  been  performed, 
was  a  novel  procedure.    He  was  surprised  to  hear  of  a  case 
of  rupture  of  the  uterus  at  the  Eotunda  following  ventral 
suspension,    for    this    operation    when    properly    performed 
should  have  no  ill-effects.     However,  the  explanation  that  a 
myomectomy  had  been  done  in  addition  and  that  the  rupture 
had   occurred  from   fixation  of  the   scar  to  the    abdominal 
wall  was  sufiicient.    There  was  one  infantile  death  following 
cephalic  version  for  breech  presentation :   he  did  not  believe 
this  to  be  a  good  line  of  treatment.  There  were  two  Caesareans 
with  myomectomy;  were  the    myomata  interstitial  or  sub- 
serous?       Myomectomy    was    performed    on   a    necrobiotic 
myoma  in  the  puerperium;   this  was  contrary  to  the  usual 
teaching.  The  treatment  for  putrid  ovum  was  still  sub  judice, 
and,   like  that  for  ruptured  uterus,   must   be   suited  to  the 
circumstances  of  the  case.    Scopolamine-morphine  treatment 
had  been  carried   out  as   a   routine   during  the  year.      Dr. 
Solomons   asked   whether   this   was   done   according   to   the 
Freiburg  School  method.    He  thought,  considering  the  popu- 
larity of  the  subject  at  the  present  time,  it  would  be  well  to 
conduct  some  further  experiments  at  the  large  maternities. 

Dr.  Spencer  Sheill  said  that  the  case  of  cerebral  haemor- 
rhage was  certainly  one  of  eclampsia,  and  that  free  vene- 
section of  the  patient  might  have  prevented  this  fatality. 
He  used  this  method  twice  in  such  cases  with  rapid  and 
excellent  results.  He  was  gratified  to  see  that  scopolamine- 
morphine  was  administered  as  a  routine  treatment  most  of 
the  year,  but  regretted  that  Sir  William  Smyly  allowed  that 
this  treatment  was  not  synonymous  with  "  twilight  sleep  " 
or  "painless  labour,"  "twilight  sleep"  having  been  ad- 
ministered only  about  twenty  times  during  the  year. 
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Dr.  Gibbox  FitzGibbon  said  the  number  of  cases  of  ruptured 
uterus  was  high;  the  case  of  hydrocephalic  head  might  have 
been  avoided  by  leaving  deliveries  to  the  natural  effects  after 
perforation.  The  case  of  accidental  haemorrhage  due  to 
toxaemia  is  of  special  interest  as  illustrating  a  condition 
which  is  not  as  generally  known  or  accepted  as  it  should  be, 
and  which  has  a  very  large  bearing  upon  the  classification 
and  treatment  of  ante-partum  haemorrhage.  The  case  com- 
plicated by  myomata  illustrates  the  dangers  of  these 
tumours  in  the  child-bearing  period,  and,  combined  with  the 
case  of  pregnancy  following  myomectomy,  makes  a  strong 
support  for  that  operation. 

Sir  William  Smyly,  in  reply,  said  that  the  chief  work 
connected  with  the  Eeport  of  the  Rotunda  Hospital  was 
done  by  the  Assistants,  and,  therefore,  most  of  the  credit  iu 
tne  present  instance  was  due  to  Drs.  Simpson  and  Gilmore. 
It  would  not  be  possible  in  one  meeting  to  reply  to  all  the 
questions  which  had  been  propounded,  but  as  regards  some 
of  them  he  would  say  that  by  scopolamine-morphine  being 
given  as  a  routine,  it  was  meant  that,  unless  there  was  some 
special  reason  for  not  doing  so,  it  was  given  to  every  patient 
as  a  matter  of  course.  The  patient  who  died  from  cerebral 
apoplexy  had  no  symptoms  of  eclampsia,  and  no  albumi- 
nuria. But,  as  Dr.  Tweedy  had  laid  it  down  as  a  rule 
that  any  patient  who  died  after  any  kind  of  fit  should  be 
counted  amongst  the  cases  of  eclampsia,  it  had  to  be  in- 
cluded. The  treatment  of  septic  abortion  had  developed 
an  interesting  discussion,  but  he  felt  certain  that,  in  this 
individual  case,  the  result  would  have  been  the  same,  no 
matter  what  treatment  had  been  adopted.  As  to  the  ruptured 
uterus  in  which  the  organ  was  first  emptied  h\  Caesarean 
section  and  the  cervix  afterwards  drawn  down  and  stitched, 
he  thought  that  procedure,  under  the  circumstances,  less 
dangerous,  even  to  the  mother,  than  perforation  and  extrac- 
tion of  the  foetus.  He  thanked  the  Fellows  who  had  con- 
tributed to  a  very  interesting  discussion,  and  had  made 
suggestions  for  the  improvement  of  future  Reports. 
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THE    CLINICAL    RESULTS     OF     POISONING    BY 
MUSTARD   GAS. 

By  T.  GILLMAN  MOORHEAD,  M.D.  (Univ.  Duel.),  F.R.C.P.I. 

Late  Temp.  Lieut.-Col.  K.A.M.C.; 

Physician  to  the  Royal  City  of  Dublin  Hospital. 

[Read  in  the   Section    of   Medicine,   January   18,    1918.] 

It  is  generally  believed  that  the  first  introduction  as  a. 

weapon  of  war  by  the  Germans  of  the  substance  which 

is   now  known   by  our  troops    as    "  Mustard   Gas  "    was 

about  the  middle  of  July,  1917.   Personally  I  think  that  it 

had  in  all  probability   been   used  to   some  slight  extent 

before  that,  inasmuch  as  a  patient  w^as  admitted  to  my 

ward  in  Baggot  Street  Hospital  towards  the  end  of  June, 

who  presented  symptoms  similar  to  those  with  w^hich  I 

later  became  very  familiar  in  France,  but  apparently  it 

w^as  not  used  on  anything  like  a  large  scale  until  about 

July  the  12th. 

(CH  CI   CFI  ) 
Mustard  Gas  or  di-chlor-ethyl-sulphide  jp-u'pi'  pttT^ 

was  prepared  by  von  Meyer  thirty  years  ago.     Professor 

Werner,  to  whom  I  am  indebted  for  this  statement,  also 

informs  me   that   it  is    an    oily    liquid,    having  a    slight 

T.  Y 
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qweetish  or  ethereal  odour,  like  pineapple,  according  to 
some  of  our  troops,  though  the  majority  assign  to  it  a 
slight  mustard  flavour.  It  boils  at  217°  C.  and  is  almost 
insoluble  in  water.  It  was  early  shown  to  have  very 
poisonous  properties.  A  rabbit  exposed  to  air  previously 
passed  over  filter  paper  saturated  with  the  substance  died 
in  three  days,  w4iile  in  man  it  was  found  to  cause  extreme 
inflammation  and  suppuration  when  in  contact  with  the 
skin,  and  intense  irritation  of  the  respiratory  tract  when 
breathed.  The  compound  is  probably  decomposed  in  con- 
tact with  the  skin,  particularly  in  the  presence  of  heat 
and  moisture,  with  the  liberation  of  acids.  As  a  surprise 
poisonous  vapour  its  introduction  was  undoubtedly  clever, 
since,  owing  to  the  absence  of  disagreeable  smell  or  suffoc- 
ating properties,  several  men  at  first  were  seriously 
poisoned  before  they  were  aware  that  any  gas  was  about, 
and  consequently  before  they  thought  of  putting  on  their 
gas  helmets.  The  surprise  element,  however,  did  not  last 
long  and  now  our  troops  are  fully  prepared,  as  far,  at  any 
rate,  as  helmets  are  concerned.  I  do  not  think,  however, 
that  it  has  yet  been  decided  as  to  whether  the  skin  effects 
are  entirely  the  result  of  local  action  on  the  skin,  or  are 
in  part  due  to  excretion  of  inhaled  gas  or  its  products 
by  the  skin.  Some  of  my  own  obser^'ations  would  lead  one 
to  think  that  the  skin  lesions  are  local  ones,  and  if  so  it 
is  probable  that  some  defence  in  addition  to  the  gas 
helmets  will  become  necessary.  Two  of  my  reasons  for 
regarding  the  action  as  local  may  be  mentioned  at  once. 
The  first  is  that  in  many  cases  the  severity  of  skin  and 
lung  symptoms  did  not  at  all  correspond  :  that  is,  one 
met  with  many  severely  burned  cases  who  had  few  or  no 
respiratory  symptoms,  and  vice  versa.  Secondly,  in  two 
or  three  of  my  cases  the  putting  on  of  clothes  which  had 
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not  been  specially  treated,  at  an  interval  of  some  weeks 
after  the  initial  exposure  to  gas,  resulted  in  definite  skin 
lesions. 

The  actual  symptoms  presented  by  patients  as  already 
stated  are  mainly  cutaneous  and  respiratory,  but  certain 
other  symptoms  are  also  common.  The  entire  group  will 
now  be  considered  seriatim. 

Skin  symptoms. — These  vary  from  slight  flushing  of 
the  skin  to  severe  blistering,  and  the  formation  of  burns 
extending  as  deep  as  the  subcutaneous  tissue.  Any  part 
of  the  body  may  be  involved,  but  the  moist  and  warm 
parts  are  mainly  affected ;  thus  the  axillae,  scrotum,  per- 
ineum and  groins,  are  the  most  likely  to  suffer  severely, 
though  1  have  seen  practically  the  entire  body  with  the 
exception  of  the  palms  of  the  hands  and  soles  of  the  feet, 
in  a  condition  of  almost  continuous  blistering.  The 
appearance  of  skin  lesions  may  be  delayed  a  week  or  more 
after  exposure  to  the  gas.  The  colour  of  the  initial 
blush  is  of  a  slightly  mauve  tint,  which  gradually  deepens 
into  a  purple  resembling  that  produced  by  the  action  of 
chrysarobin  on  a  case  of  psoriasis  on  those  parts  of  the 
skin  that  are  free  from  psoriasis  spots.  Later,  a  dirty 
brown  or  bronze  colour  appears  which  very  gradually 
fades.  The  burns  heal  slowly,  and  the  deeper  ones 
generally  become  septic,  so  that  the  condition  of  the  patient 
from  the  skin  lesions  alone  may  be  one  of  the  most  ex- 
treme discomfort.  It  is  only  right,  however,  to  add  that 
a  great  many  cases  present  only  mild  and  transient  burn- 
ing, which  requires  but  little  treatment  and  is  in  fact 
negligible. 

Respiratory  system. — With  this  system  we  may  include 
the  mouth,  and  at  once  state  that  an  inflammatory  re- 
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action  varying  from  mild  catarrh  to  the  most  severe  mem- 
branous inflammation  with  necrosis  of  the  mucous  mem- 
brane, may  involve  mouth,  nose,  pharynx,  larynx  and  bron- 
chial tubes.  In  the  average  case  the  nose  and  mouth  do  not 
suffer  much,  but  in  bad  cases  I  have  seen  the  nasal  cavities 
choked  up  with  membrane  and  pus,  and  have  found  a 
great  deal  of  the  interior  of  the  mouth  covered  with 
whitish  patches  of  necrosed  mucosa.  As  a  rule  the  throat 
is  badly  attacked,  swelling  and  oedema  of  the  uvula,  mem- 
brane formation  on  uvula  and  soft  palate  and  fibrinous 
pharyngitis  are  all  common.  Similar  changes  take  place 
in  the  larynx,  and  as  a  result  persistent  aphonia  is  frequent. 
When,  if  ever,  this  aphonia  disappears  in  severe  cases, 
I  am  unable  to  state,  as  I  have  not  so  far  been  able  to 
trace  the  later  history  of  cases.  The  bronchial  changes, 
of  which  I  hope  to  show  some  specimens  later,  cause 
much  dysphonia  and  the  expectoration  of  a  quantity 
of  thick  yellowish  muco-pus,  containing  fragments  of 
necrosed  mucous  membrane.  The  pus  is  usually  swimming 
with  cocci  of  all  sorts  owing  to  secondary  infection.  In 
very  bad  cases  the  inflammation  extends  to  the  lung  sub- 
stance itself  and  produces  a  bi-lateral  pneumonic  con- 
solidation, most  often  involving  the  lower  lobes.  If  this 
occurs  early  the  outlook  is  very  bad,  and  but  few  cases 
recover.  Pleurisy  is  a  less  frequent  complication,  but  I 
met  with  several  cases  of  dry  pleurisy  coming  on  often  a 
fortnight  after  admission,  and  one  case  developed  a  pleu- 
ral effusion  within  a  couple  of  days  of  the  gassing.  This 
effusion  I  tapped,  and  found  that  the  fluid  had  the  same 
curious  pinky  mauve  colour  that  I  have  referred  to  in 
describing  the  skin  phenomena. 

£;i^e5._ln-itation  of  the  eyes  is  often  the  first  symptom 


By  Dr.  T.  G.  Moorhead.  331 

noticed  by  the  patient.  Conjunctivitis  is  practically  in- 
variably present,  and  frequently  there  is  extreme  lacry- 
mation  with  swelling  of  the  eyelids  and  complete  closure 
of  the  eyes.     Ulceration  of  the  cornea  is  less  frequent. 

Blood. — The  blood  changes  are  interesting,  and  include 
the  following  : — (1)  The  rate  of  coagulability  is  much  in- 
creased  as    compared    with    the    normal.      This    is   best 
marked  in  the  worst  cases,  and  therefore  the  coagulation 
time  may  be  used  as  a  guide  to  prognosis.     In  very  bad 
cases  coagulation  may  be  almost  instantaneous.     (2)  The 
R.  B.C.  are  frequently  increased  in  number  per  c.m.m., 
and  the  haemoglobin  estimation  is  high.    This  is  probably 
due  to  stagnation  of  blood  in  the  peripheral   capillaries, 
and  if  so  is,  according  to  Cannon,  a  phenomenon  met  with 
in  all  cases  of  shock.     (3)  In  thirty-five  cases  of  which 
I  have  notes  there  was  a  mild  leucocytosis  and  the  lympho- 
cytes (large  and  small)  were  in  almost  all  cases  increased 
out  of  proportion  to  the  neutrophile  cells.     The  average 
count  in  my  cases  was  15,000  per  c.m.m.     (4)  In  those 
cases  showing  severe  skin  symptoms  an  eosinophilia  from 
6-10  per  cent,  was  observed.     (5)  At  autopsies  one  was  in- 
variably  struck  by  the  curious  glaring  red  colour  of  the 
blood.    This  colour  suggested  the  presence  of  some  special 
compound  of  Hb.,  but  the  few  spectroscopic  observations  I 
was  able  to  make  did  not  confirm  this.   The  Hb.  was  not 
broken  down  for  the  blood  plasma  and  iserum  were  usually 
quite  colourless. 

Other  symptoms. — These  may  be  considered  briefly. 
They  include  : — (1)  Great  drowsiness  and  lethargy.  Even 
mild  cases  shov/ed  these  symptoms,  which  often  persisted 
a  week  or  more.  (2)  Persistent  and  excruciating  headache, 
either  frontal  or  universal.  (3)  Pains  in  the  chest  and 
abdomen.     The  latter  pains  were  associated  with  severo 
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nausea,  but  except  in  the  worse  cases,  most  patients  were 
able  to  take  ordinary  diet  without  discomfort  seven  or 
€ight  days  after  poisoning.  Constipation  was  the  rule,  but 
in  a  few  cases  diarrhoea  of  a  dysenteric  type  was  present 
and  added  much  to  the  general  misery,  especially  of  those 
who  had  burning  and  ulceration  of  the  buttocks.  (4)  Rise 
of  temperature.  This  one  w^ould  expect  in  any  case  of 
.lung  or  skin  inflammation,  but  over  and  above  these  cases 
I  observed  a  special  type  in  which,  with  practically  no  signs 
and  only  the  symptoms  of  general  malaise,  the  tempera- 
ture remained  continuously  raised  at  a  level  of  about  100° 
to  100.5°  F.  (5)  Albuminuria  was  on  the  whole  excep- 
tional, but  I  encountered  two  fatal  cases  in  which  there 
was  severe  nephritis,  and  one  other  case  of  severe 
nephritis  that  recovered.  Personally,  whether  rightly  or 
wrongly,  I  formed  the  opinion  that  the  extensive  applica- 
tion of  picric  acid  to  the  skin  in  these  cases  was  bad,  and 
was  possibly  responsible  for  the  nephritis,  as  in  each  of 
the  above  mentioned  cases  almost  the  entke  body  had  been 
painted  with  picric  acid.  Several  other  cases  just  as  badly 
burned,  but  otherwise  treated,  did  not  develop  albumin- 
uria. (6)  No  special  cardiac  symptoms  were  present. 
The  pulse,  often  slow  in  mild  cases,  became  rapid  and 
running  in  all  that  were  severely  poisoned.  The  blood 
pressure  was  invariably  low  and  averaged  only  80  m.m. 
Hg.  in  a  large  series  of  observations.  (7)  Convalescence 
even  in  mild  cases  was  slow.  Giddiness  with  return  of 
headache  and  nausea  was  frequently  complained  of  when 
a  patient  was  first  got  out  of  bed,  and  as  a  result  large 
numbers  of  cases  were  evacuated  to  England  owing  to  the 
difficulty  of  getting  them  well  with  sufficient  rapidity  in 
France.  As  a  disabling  agent  undoubtedly  mustard  gas  is 
efficient. 
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Treatment. — This  should  commence  at  the  Field  Ambul- 
ances, where  every  man  who  has  been  exposed  to  the  gas 
should  be  stripped  naked  and  douched  with  bicarbonate 
of  sodium  solution.  Subsequently  the  patient  should  b  .  sent 
down  in  fresh  clothes.  It  is  recommended  that  the  order- 
lies who  remove  the  clothes  from  patients  should  them- 
selves be  well  covered  up,  and  should  wear  double  water- 
proof gloves,  while  as  an  extra  precaution  chloride  of  lime, 
which  effectively  neutralises  mustard  gas,  should  be 
sprinkled  on  the  floor  of  all  dug-outs  into  which  patients, 
are  admitted. 

The  average  patient  arrives  at  a  Base  Hospital  within 
12-48  hours  of  being  gassed,  and  there  the  routine  that  I 
personally  adopted  was  the  following.  This  routine 
obviously  entailed  much  trouble  on  the  Nursing  Staff,  but 
appeared  well  justified  by  the  results.  First,  the  bathing  of 
tlie  body  with  bicarbonate  of  sodium  solution  was  repeated, 
and  either  an  alkaline  cream  or  an  alkaline  powder  was 
applied  to  the  face,  axillee,  and  bathing  drawers  region. 
The  eyes  and  nose  were  then  douched  with  2|  per  cent, 
bicarbonate  solution,  and  this  was  continued  once  or  twice 
daily  till  all  symptoms  had  subsided,  A  bicarbonate 
mouth  wash  and  gargle  was  also  ordered,  and  in  addition 
a  simple  steam  inhalation  was  given.  This  latter  usually 
effected  the  greatest  possible  relief  to  the  sensation  of 
burning  in  the  throat  and  to  the  laryngeal  cough.  In- 
ternally no  drugs  were  given  as  a  routine,  but  if  gastric 
symptoms  were  troublesome  either  saccharate  of  calciuui 
solution — one  in  a  thousand — si  daily — or  again,  bicar- 
bonate of  sodium  was  administered.  In  very  bad 
cases  symptoms  were  treated  as  they  arose,  intra- 
venous injections  of  saline  with  3  per  cent,  sodium 
bicarbonate  being  occasionally  employed,  and  when  the 
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heart  began  to  flag  stimulants  of  all  sorts,  of  which 
camphor  in  olive  oil  given  eubcutaneously  appeared  to  me 
to  be  best.  Out  of  189  cases  during  my  stay  at  the  hospital 
there  were  only  five  fatalities,  a  result  showing  that  how- 
ever disabling  the  gas  may  be,  it  is  less  fatal  than  many 
of  the  other  poisons  employed  by  the  Boche. 


NOTES  OX  THE  PATHOLOGICAL  CHANGES 
OCCURRING  AS  A  RESULT  OF  POISONING 
BY  MUSTARD   GAS. 

By   WILLIAM   BOXWELL,  M.D.,    F.R.C.P.I. ; 

Physician  to  the  Meath  Hospital  and  Count}'  Dublin  Infirmary  ; 

Professor  of  Pathology  in  the  Schools  of  Surgery  of   the  Royal  College 

of  Surgeons  in  Ireland. 

[Kead  in  the  Section  of   Medicine,  January   18,  1918.] 

At  the  time  we  left  France,  early  in  August  of  the  year 
1917,  the  exact  nature  of  this  gas  was  not  known,  nor  is 
it  yet  understood  to  what  elements  in  its  composition  or 
decomposition  the  toxic  effects  are  due.  These  notes,  more- 
over, are  necessarily  ver}'  imperfect,  based  as  they  are 
upon  a  very  limited  experience — some  nine  or  ten  cases 
of  varying  severity— which  ultimately  came  to  the  2^ost 
mortem  room. 

The  first  case  observed  was  apparently  burned  from 
head  to  foot.  The  lesions  were  superficial,  but  there  was 
widespread  peeling  of  the  epidermis  with  a  great  deal  of 
dusky  discoloration.  For  a  moment  it  was  thought  that 
this  man  must  have  been  the  victim  of  a  German 
"  Flammen-werfer,"  but  then  it  was  noticed  th;it 
although  he  was  badly  burned  about  the  groins,  scrotum, 
and  axilhr,  the  hair  was  not  singed.  Moreover  he  was  a 
member  of  the  Garrison  Artillery,  and  would  not  naturally 
have  come  within  range  of  this  weapon.  The  burns 
must  therefore  have  been  due  to  some  violent  chemical 
action . 

There  was  nothing  verv  remarkable  in  the  other  post 
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mortem  findings,  beyond  a  general  congestion  of  the 
organs,  and  it  was  assumed  that  death  was  due  to  shock 
follow'ing  extensive  superficial  burns. 

This  burning  of  the  skin  proved  to  be  a  characteristic 
feature  of  these  cases.  It  was  accompanied  by  a  dusky 
brown  or  purple  discoloration,  and  was  most  obvious  about 
the  axilla3,  groins,  scrotum  and  inner  aspects  of  the 
thighs,  situations  where  perspiration  was  most  active,  and 
where  there  was  the  greatest  amount  of  moisture  upon 
the  surface.  If  a  man  was  accidently  wet  in  other  parts 
there  the  gas  took  effect,  whereas  little  harm  was  done  by 
•exposure  when  the  skin  was  dry.  The  eyes  were  invari- 
ably involved  in  some  measure  of  conjunctivitis. 

In  subsequent  cases  there  was  no  doubt  that  death  was 
dae  to  a  violent  inflammation  of  the  respiratory  tract. 
The  lungs  w^hen  removed  were  voluminous,  preserving 
their  contour  like  the  lungs  in  lobar  pneumonia.  There 
was  scarcely  any  fluid  in  the  pleural  cavities,  t]iough  the 
greater  part  of  the  lung-bases  w'as  covered  by  a  thin  fihii 
of  fibrinous  pleuritis.  Small  sub-pleural  hfpmorrhages  were 
not  uncommon.  The  lungs  when  cut  into  showed  extreme 
congestion.  The  cut  surface  was  a  dark  crimson,  or  plum- 
oolour,  rather  dry  and,  except  at  the  extreme  apices, 
gave  little  or  no  crepitation.  Sometimes  small  f)ieces 
<jut  out  sank  in  water,  but  as  a  rule  the  apparently  pneu- 
monic lung  floated.  The  cut  lung  had  the  colour  of  ex- 
treme passive  congestion,  but  had  none  of  the  "  soapy- 
sponge  "  feel  usual  in  that  condition.  When  the  lung  was 
squeezed,  points  of  pus  appeared  here  and  there,  mixed 
with  blood,  but  only  in  the  apices  was  there  any  trace 
of  the  frothy  effervescence  characteristic  of  acute  oedema. 
The  most  striking  feature  of  these  specimens  was  the 
condition  of  the  pharynx,  larjnx,  trachea,  and  bronchi. 
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These  tracts  in  the  severe  cases  were  deeply  injected  and 
more  or  less  covered  by  a  thick  yellowish-grey  membrane. 
When  fresh  this  membrane,  with  its  sharply  defined  and 
fretted  outline,  stood  out  in  strong  relief  against  the 
deep  crimson  of  the  already  denuded,  or  less  affected  areas. 
It  extended  down  the  bronchial  tubes  as  far  as  they  could 
be  opened  up  with  a  pair  of  scissors,  while  in  some  cases 
the  vocal  cords  had  disappeared  through  necrosis  and  sub- 
sequent ulceration.  In  many  places  the  membrane  had 
flaked  off,  and  was  found  lying  free,  or  partially  plugging 
the  bronchi  lower  down. 

A  curious  feature  noted  in  two  of  the  cases  was  a  local 
"  bullous  "  emphysema  of  the  extreme  apices.  The 
pleura  was  blown  up  into  a  collection  of  vesicles,  cluster- 
ing together  like  a  large  mulberry.  A  somewhat  similar 
local  emphysema,  forming  irregular  holes,  or  rents,  in  the 
net-work  of  the  lung  tissue,  and  filled  with  sero-fibrinous 
exudate,  can  be  seen  in  nearly  all  the  microscopic  sections 
made  from  different  parts  of  the  lung.  Sections  show  that 
the  condition  is  a  mixed  pneumonia,  haemorrhagic  in  every 
instance,  in  many  necrotic.  In  the  earlier  or  milder  cases 
there  is  intense  engorgement  of  the  capillaries,  with  whole- 
sale desquamation  of  the  vesicular  endothelium.  There 
is  a  certain  amount  of  catarrhal  exudate,  local  emphy- 
sema, and  htpmorrhage.  The  bronchioles  show  a  desquam- 
ated epithelium,  or  none  at  all,  and  are  generally  plugged 
with  leucocytes.  They  may  be  surrounded  by  areas  of 
lobular  consolidation.  Thus  far  it  is  a  hEemorrhagic  broncho- 
pneumonia. Later  on  the  pneumonia  process  spreads ;  the 
vesicles  become  choked  with  leucocytes  and  red  blood  cells. 
Large  patches  or  even  whole  lobes  become  frankly 
hepatised,  and  the  lung  tissue  undergoes  necrosis.      The 
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uecFosis  is  irregular  in  distribution,  and  does  not  neces- 
sarily correspond  with  haemorrhage. 

In  the  heart  and  pericardium  surprisingly  little  change 
was  noted.  Petechial  sub-epicardial  haemorrhages  were 
often  seen,  but  there  was  no  fluid  to  speak  of  in  the  sac. 
Though  the  cavities  were  partly  filled  with  dark  clot  the 
muscle  was  quite  firm,  and  there  was  a  marked  absence 
of  dilatation  of  the  chambers. 

In  the  spleen  necrosis  and  hfemorrhage  were  obvious 
in  one  case.  The  kidneys  showed  some  cloudy  swelling 
and  congestion,  but  there  was  nothing  very  striking  to  be 
seen  here.  In  the  stomachs  of  two  of  the  cases  there  was 
haemorrhagic  gastritis,  and  in  one  case  minute  ulcers 
formed  at  the  cardiac  end.  There  was  nothing  specially 
noteworthy  in  the  liver  or  other  organs  examined. 

It  is  interesting  to  contrast  these  changes  with  those 
occurring  in  the  earlier  cases  of  gas  poisoning  by  chlorine. 
There  acute  pulmonary  oedema  and  effervescence  of  a 
canary-yellow  froth,  with  death  from  asphyxia,  were  the 
dominating  features.  Here  necrotic  inflammation  and  a 
toxin  acting  not  only  directly,  but  indirectly,  through  the 
blood  seem  to  be  characteristic. 


ACCIDENTAL    HEMORRHAGE. 

By  SIR  WILLIAM  SMYLY,  M.D.,  Duel.;  F.R. C.P.I. 

[Read  in  the  Section  of  Obstetrics,  November  22,  1918.] 

The  subject  which  I  intend  to  discuss  in  this  communica- 
tion is  accidental  haemorrhage,  and  especially  its  connection 
with  puerperal  eclampsia. 

In  my  opinion  Schmorl  was  right  when  he  stated 
that  puerperal  eclampsia  is  a  disease  peculiar  to  preg- 
nant women,  and  characterised  by  certain  pathological 
anatomical  conditions  first  described  by  him  in  1893. 
Those  conditions,  which  were  chiefly  characterised  by 
thrombosis  of  blood-vessels,  necrosis  of  the  cellular 
elements  of  the  tissues,  and  haemorrhages,  were  found  by 
him  in  all  the  autopsies  which  he  made  upon  nearly  100 
women  who  had  died  of  eclampsia,  and  were  considered  by 
him  to  be  essential  to  and  characteristic  of  the  disease. 
Therefore,  when  they  were  present,  the  case  was  one  of 
eclampsia;  when  they  were  absent,  it  was  not.  In  a  sub- 
sequent paper  he  described  the  'post-)nortein  examination 
of  some  cases  which  had  died  in  coma  without  any  con- 
vulsions, in  w^hich  the  same  pathological  conditions  were 
found;  therefore,  they  were  cases  of  eclampsia,  though 
without  convulsions. 

It  has  for  long  been  known  that,  as  a  rule,  convulsions 
are  preceded  by  a  complex  of  symptoms  which  we  have 
1)een  accustomed  to  call  the  pre-eclamptic  state.  Most  of 
these  so-called  pre-eclamptic  cases,  however,  do  not  develop 
convulsions  :  but  whether  they  do  so  or  not,  the  disease  is 
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evideatlj'  the  same.  I  have  ah*eady  stated  that  one  of  the 
essential  characteristics  of  this  disease  is  ha?morrhage 
— most  commonly  minute  petechial  haemorrhages,  but 
occasionally  very  extensive,  serious,  and  even  fatal,  in 
amount.  Anyone  who  has  had  much  experience  of 
eclampsia  must  have  met  with  such  cases  where  the  bleed- 
ing occurred  into  the  brain,  into  the  eye — detaching  the 
retina,  into  the  peritoneal  cavity,  or  under  the  skin;  but  it 
is  only  recently  that  our  attention  has  been  called  to  the 
fact  that  they  occur  into  the  uterus  also.  In  a  previous 
communication  I  detailed  three  such  cases,  and  shall  in 
this  paper  add  two  more. 

Since  then  all  these  conditions  are  examples  of  one  and 
the  same  disease,  it  is  desirable  that  they  should  be  grouped 
under  one  name.  Eclampsia  is  not  a  suitable  term,  be- 
cause it  is  applied  to  convulsions  of  all  kinds,  and  is  in- 
applicable to  those  cases  in  which  there  are  none.  Toxaemia 
is  objectionable  also,  because  there  are  toxaemias  occurring 
in  pregnancy  which  are  not,  as  far  as  we  know,  examples 
of  the  condition  we  are  now  considering.  In  1908  Dr. 
Bar  published  a  paper,  in  the  Eevue  men&uele  de  Gyne- 
cologie,  d'  Ohstetriqtie ,  et  de  Pcediatrique,  which,  unfor- 
tunately, I  have  been  unable  to  get  hold  of,  in  which  he 
suggested  that  whilst  retaining  the  term  eclampsia  for 
those  cases  in  which  there  were  convulsions,  we  might 
employ  the  word  eclampsism  for  those  in  which  there  were 
none.     It  appears  to  me  to  be  an  excellent  suggestion. 

Since  1776,  when  Eigby  taught  us  to  distinguish  acci- 
dental from  unavoidable  haemorrhage,  our  knowledge  of 
the  nature  and  treatment  of  the  former  has  developed  very 
slowly.  In  course  of  time  we  learned  that  cases  in  which 
the  effused  blood  is  wholly  or  almost  altogether  retained  are 
much  more  serious  than  those  in  which  it  escapes  freely 
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from  the  vagina,  and  further,  that  premature  separation 
of  the  normally-seated  placenta  is  often  associated  with 
albuminuria.  In  attempting  to  explain  these  facts  it  was 
assumed  that  the  albuminuria  resulted  from  a  nephritis, 
which,  by  causing  endometritis,  resulted  in  a  diseased 
decidua  and  a  loosely-attached  placenta.  This  I  believe  to 
be  erroneous.  The  condition  of  the  kidney  is  more  necrotic 
than  inflammatory,  and  in  the  cases  examined  by  Whit- 
ridge  Williams,  there  was  no  endometritis.  Latterly,  the 
association  of  accidental  hsemorrhage  with  eclampsia  has 
attracted  attention,  but  in  the  present  state  of  our  know- 
ledge it  would  be  impossible  to  say  in  what  proportion  of 
the  cases  the  combination  occurs ;  though  the  impression 
left  upon  my  mind,  from  personal  experience,  is  that  most 
if  not  all  the  cases  of  severe,  and  especially  of  concealed, 
internal,  hsemoiThage  are  due  to  this  disease. 

The  treatment  of  concealed  haemorrhage  by  abdominal 
section  originated  with  Dr.  William  Bagot,  now  of  Denver, 
Colorado,  then  Assistant  to  the  Master  of  the  Kotunda 
Hospital,  and  was  successfully  carried  out  by  him  upon  a 
patient  in  the  Extern  Maternity.  But  it  was  several  years 
before  any  other  operator  ventured  to  follow  his  example ; 
and  when,  in  1910,  Dr.  Amand  Eouth  published  a  report 
upon  1,280  cases  of  Caesarean  Section  collected  from 
Obstetricians  living  in  Great  Britain  and  Ireland,  only 
three  had  been  performed  on  account  of  accidental 
hgemorrhage.  Since  then,  however,  it  has  been  resorted 
to  more  frequently,  and  is  now,  I  believe,  very  generally 
recognised  as  advisable,  at  least  in  those  cases  in  which 
the  patient  is  not  in  labour  and  the  haemorrhage  is  con- 
cealed. Since  the  introduction  of  this  line  of  treatment, 
which  in  my  opinion  marks  a  distinct  epoch  in  obstetric 
history,  we  have  learned  that  the   actual   conditions   are 
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very  different  from  wiiat  we  liad  imagined  them  to  be. 
We  knew,  of  course,  that  the  placenta  was  detached  from 
the  placental  site,  and  that  the  uterus  was  distended  with 
blood,  and  we  assumed,  from  the  fact  that  this  effused 
blood  was  not  expelled,  that  there  must  have  been  a 
weakening  or  paralysLs  of  its  walls,  but  we  had  no  idea,  or 
a  wrong  one,  as  to  its  cause.  Xow  we  know  that  the  blood 
is  poured,  not  into  the  uterine  cavity  alone,  but  also  into 
its  muscular  wall,  which  is  suffused  with  blood,  separating, 
and  no  doubt  injuring,  its  muscle  cells ;  and  sufficiently 
accounting  not  only  for  the  yielding  of  the  walls  to  the  pres- 
sm'e  of  the  blood,  but  also  for  the  extreme  difficulty  which 
has  sometimes  been  experienced  in  controlling  post-partum 
hsemorrhage.  In  many  of  the  reported  cases  there  wafj 
haemorrhage  also  into  the  pelvic  cellular  tissue,  especially 
between  the  folds  of  the  broad  ligaments,  and  into  the 
peritoneal  cavity.  In  two  cases  reported  by  "Whitridge 
"Williams,  in  1915,  in  which  the  uterus  had  to  be  removed, 
the  microscopic  examination  showed  that  the  haemorrhages 
had  spread  apart  the  individual  muscle  fibres  and  bands, 
and  in  places  was  associated  with  considerable  oedema— 
apparently  it  was  not  connected  with  the  larger  vessels. 
Section  through  the  placental  site  showed  similar  changes 
in  the  muscular  wall ;  but  the  deciduae  were  normal,  except 
for  small  haemorrhagic  areas.  In  this  region  many  of  the 
larger  veins  were  almost  completely  filled  with  large 
thrombi,  and  many  of  the  smaller  veins  were  almost 
occluded  with  thi'ombi.  The  large  arteries  were  normal, 
but  many  of  the  small  ones  presented  changes  in  the  intima 
suggesting  a  mucoid  change,  and  it  projected  into  the 
lumen,  and  in  many  places  defects  were  observable  in  it. 
The  principal  pathological  conditions  present,  therefore, 
were  thrombosis  of  veins,  necrosis  of  the  intima  of  the 
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small  arteries,  and  haemorrhages  into  and  oedema  of  the 
uterine  walls.  This  remarkable  condition  of  the  uterus 
has,  during  the  last  few  years,  been  frequently  noted  by 
other  observers  in  connection  with  accidental  haemorrhage, 
and  at  a  meeting  of  the  Obstetrical  Section  of  the  Eoyal 
Society  of  Medicine,  in  November,  1916,  no  fewer  than 
eight  cases  were  reported.  One  by  Dr.  MclSTair.  The 
patient's  five  previous  pregnancies  terminated  naturally  at 
term.  In  the  34th  week  of  her  sixth  pregnancy  she  was 
seized  with  violent  abdominal  pam  and  faintings,  and  some 
hours  later  was  admitted  to  Guy's  Hospital.  The  case 
was  one  of  severe  internal  hsemorrhage  without  any  ex- 
ternal loss.  The  OS  was  one-third  dilated  and  the  mem- 
branes intact.  Labour  was  completed  by  manual  dilatation 
of  the  cervix  and  craniotomy.  She  died  four  hours  later. 
At  the  autopsy,  24  ozs.  of  blood  was  found  free  in  the 
abdominal  cavity.  The  anterior  surface  of  the  uterus 
showed  numerous  lacerations,  some  of  which  were  mere 
fissures  of  the  serous  coat,  whilst  others  penetrated  more 
deeply  into  the  uterine  muscle.  There  were  many  sub- 
serous haemorrhages,  and  on  section  the  muscle  showed 
patches  of  hsemorrhagic  infiltration,  which  on  microscopic 
examination  were  seen  separating  apparently  healthy 
muscular  tissue.  The  urine  contained  a  trace  of  albumen. 
Another  case  was  reported  by  Drs.  Oldfield  and  Hann. 
The  patient,  aged  38,  was  in  the  8th  month  of  her  first 
pregnancy.  A  few  days  before  the  sudden  onset  of  her 
illness  she  had  noticed  some  swelling  of  her  feet  and  face. 
Suddenl}^  she  was  seized  with  severe  abdominal  pain,  fol- 
lowed in  a  few  hours  by  symptoms  of  serious  internal 
haemorrhage,  with  some  loss  externally.  Her  face  was 
oedematous,  and  she  complained  of  severe  headache  and 
:almost  total  blindness.      An  ounce  and  a  half  of  urine, 

T  Z 


344  Accidental  Hcrmarrhagc. 

drawn  off  by  catlieter,  was  blood-stained,  and  loaded  with 
albumen;  no  dilution  of  the  os.  Hysterectomy. — The 
uterine  tissues  were  broken  up  and  infiltrated  with  blood, 
as  were  also  the  broad  ligaments,  the  haematomata  extend- 
ing" on  to  the  bladder  in  front  and  outwards,  as  far  as  the 
caecum  on  the  right  and  the  meso-sigmoid  on  the  left.  The 
patient  made  a  complete  recovery,  the  toxaemic  symptoms 
graduallj'  subsiding,  until  on  the  18th  day  her  urine  was 
free  from  albumen. 

Dr.  Fletcher  Shaw,  of  Birmingham,  reported  six  similar 
cases.  The  first  of  these  patients  delivered  herself  by  natural 
efforts,  but  as  post-partum  haemorrhage  continued,  and 
could  be  controlled  in  no  other  way,  the  uterus  was  removed 
some  hours  later.  The  other  patients  were  all  delivered 
by  Csesarean  section,  followed  by  supra-vaginal  amputa- 
tion of  the  uterus.  In  all  the  cases  in  which  the  urine  wa» 
examined  it  contained  a  large  amount  of  albumen.  Five 
had  large  haematomata  in  the  broad  ligaments,  and  two 
free  blood  in  the  peritoneal  cavity.  In  all  of  them  there 
was  blood  extravasated  into  the  uterine  wall — more 
markedly  in  the  superficial  layers,  and  especially  under  the 
peritoneal  layer.  This  latter  condition  has  been  described 
by  Couvelaire  as  uteroplacental  apoplexy,  and  although  he 
considers  it  to  be  a  constant  feature  in  accidental 
haemorrhage,  yet  he  regarded  it  as  merely  the  result  of 
over-distension  of  the  uterus.  That  is,  in  my  opinion,  a 
most  important  question ;  because  if  the  effusion  of  blood 
into  the  muscular  tissue  were  the  result  of  over-distension,, 
then  its  connection  with  eclampsia  is  not  so  obvious  as  T 
suppose  it  to  be.  But  if,  on  the  other  hand,  it  can  be 
proved  that  this  condition  is  not  caused  by  over-distension, 
that  it  occurs  only  in  patients  with  symptoms  of  toxaemia, 
and    that    the  anatomical    conditions  associated    with    it 
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closely  resemble  those  which  cause  haemorrhages  in  other 
parts  of  the  body  in  eclampsia,  then  it  would  seem  to  mo 
a  justifiable  conclusion  that  it  is  due  to  the  same  cause. 
As  regards  the  theory  that  the  remarkable  condition  of  the 
uterus  is  merely  the  result  of  its  over-distension,  I  may 
refer  to  some  experiments  carried  out  by  Dr.  Arthur  H. 
Morse  in  Yale  University  Medical  School,  and  published 
in  Surgery,  Gyncpcology ,  and  Obstetrics,  February,  1918. 
He  was  prompted  to  make  those  experiments  by  two  cases 
of  concealed  accidental  haemorrhage ,  in  which  he  was 
struck  by  the  resemblance  between  the  conditions  there 
found  and  those  which  are  met  with  in  cases  of  ovarian 
tumours  with  twisted  pedicles.  His  first  endeavour  was  ta 
discover  whether  sudden  over-distension  could,  as  had  been 
affirmed,  produce  such  phenomena.  With  that  object  he 
exposed,  by  abdominal  section,  the  uterus  of  a  pregnant 
bitch,  inserted  a  canula  into  it,  and  injected  saline  solution 
until  it  w'as  distended  almost  to  bursting.  No  ill-effects, 
excepting  abortion,  followed ;  and  when  the  abdomen  was. 
again  opened,  after  48  hours,  the  previously  distended  horn 
was  found  to  be  entirely  normal,  without  any  sign  of  injury. 
That  experiment  showed  that  even  extreme  and  acute 
increase  in  intra-uterine  pressure  did  not  cause  extravasa- 
tion of  blood  into  the  myometrium.  Some  time  after  he 
made  a  further  series  of  experiments  upon  rabbits,  with  a 
view  to  ascertain  what  the  results  of  venous  obstruction 
in  a  pregnant  uterus  would  be.  He  discovered  that,  when 
all  the  veins  returning  blood  from  a  pregnant  horn  had 
been  ligated,  it  became  deeply  cyanosed  and  distended 
— at  first  functional,  but  ultimately  firm,  tense,  and  resis- 
tant to  pressure.  After  from  two  to  four  hours  it  was 
found  enlarged  to  about  twice  its  former  size,  and  was 
quiescent,  muscular  action  having  ceased.     When  incised 


546  Accidental  Hcemorrhage. 

the  uterine  cavity  was  found  filled  with  blood,  which  sur- 
rounded the  unruptured  foetal  sacs ;  the  placentae  were 
partially  or  completely  separated  from  their  attachment, 
and  minute  extravasations  of  blood  were  visible  in  the 
myometrium.  The  microscope  showed  haemorrhagic  ex- 
travasations in  the  decidua  and  at  various  points  in  the 
uterine  wall,  as  well  as  dissociation  of  the  muscle  fibres. 
In  fact,  in  every  particular  an  exact  reproduction  of  the 
<?onditions  found  in  cases  of  accidental  hsemorrhage. 

I  shall  now  report  two  cases  which  came  under  my  care 
in  the  Eotunda  Hospital,  and  which,  I  believe,  support 
the  contention  that  eclampsism  is  a  cause  of  accidental 
haemorrhage. 

Case  I. — A.  M.,  aged  30,  3-para.  Admitted  September 
1st,  1917,  at  8,40  a.m.  Her  previous  pregnancies  had  ter- 
minated normally  at  full  term.  On  this  occasion  she  had 
noticed  nothing  unusual  until  the  evening  previous  to  ad- 
mission, when  she  was  seized  with  abdominal  pain,  and 
a  feeling  of  distension,  and  she  noticed  an  increase  in  the 
size  of  her  abdomen.  When  admitted  to  the  hospital  she 
was  in  a  collapsed  condition,  blanched  and  cold;  tempera- 
ture 95.4° ;  pulse  hardly  to  be  felt.  Uterus  very  hard  and 
tender  on  palpation  ;  no  foetal  parts  could  be  felt ;  no  visible 
haemorrhage.  Urine  scant}' ;  loaded  with  albumen ;  casts 
in  large  number,  cellular,  granular,  and  hyaline ;  some  pus 
and  red  blood  cells.  Immediate  operation  was  decided 
upon.  ^Y]len  the  abdomen  was  opened  the  uterus  pre- 
sented a  remarkable  appearance  :  dark,  almost  blue,  in 
colour,  with  blood  extravasation  in  patches  over  its  surface, 
the  peritoneal  covering  being  in  places  raised  in  large  blebs 
filled  with  blood,  one  of  which  upon  the  posterior  surface 
had  burst,  the  rent  being  about  an  inch  long,  and  there 
was  free  blood  in  the  peritoneal  cavity.  When  cut  through. 
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the  uterine  wall  showed  blood  extravasation  throughout. 
The  cavity  was  filled  with  blood,  and  the  placenta  com- 
pletely detached;  the  child  was,  of  course,  dead.  After 
the  uterus  had  been  emptied,  and  the  wound  closed  in  the 
usual  manner,  it  contracted  well  after  a  dose  of  pituitrin 
had  been  administered  hypodermically.  There  was  no 
further  haemorrhage,  and  she  made  a  good  recovery,  the 
urine  being  free  from  albumen  before  she  left  the 
hospital. 

Case  II.— M.  J.  McD. ;  aged  39;  9-para;  36  weeks' 
pregnant.  Was  sent  to  the  Eotunda  by  Dr.  Eice,  of 
Portarlington,  and  admitted  7th  December,  1917. 

History. — Twelve  j^ears  previously  her  first  pregnancy 
terminated  prematurely  at  the  8th  month,  in  consequence 
of  eclampsia,  preceded  by  headaches  and  disordered  vision , 
and  ever  since  the  sight  in  her  left  eye  had  been  impaired. 
She  had  convulsions,  and  was  unconscious  for  a  week  ;  the 
child  was  stillborn.  The  four  succeeding  pregnancies 
were  normal,  and  the  children  living.  But  after  the  birth 
of  the  last,  four  and  a  half  years'  previously,  she  did  not 
make  a  satisfactory  convalescence;  had  three  abortions 
subsequently,  and  was  curetted  in  1916. 

On  admission  she  said  that  she  had  been  ill  for  about 
three  weeks,  suffering  from  headaches  and  impaired  vision. 
There  was  a  large  ecchymosis  on  the  left  buttock.  The 
urine  was  scanty,  and  of  a  bright  red  colour,  and  contained 
a  large  quantity  of  blood  and  tube-casts.  The  child  could 
be  easily  palpated,  the  head  presenting  in  the  first  position. 
The  diagnosis  was  pre-eclamptic  toxai'mia,  and  she  was 
treated  in  the  routine  manner,  introduced  by  Dr.  Tweedy, 
getting  nothing  by  the  mouth  but  sodium  bicarbonate  and 
water.  She  got  little  sleep,  in  spite  of  a  hypodermic  in- 
jection of  morphine,  and  the  total  quantity  of  urine  passed 
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in  the  first  24  hours  was  20  ozs.     The  blood-pressure  was 
1260  mm. 

The  following  day  there  was  no  improvement,  and  some 
twitching;  in  the  muscles  of  her  arms.  She  was  given 
^gr.  morphine  hypodermically.  During  the  following  days 
there  was  no  marked  change  in  her  condition ;  but  on  the 
sixth  day  she  seemed  to  be  rather  better,  and  had  passed 
31  ozs.  of  urine  during  the  previous  24  hours,  but  in  quality 
it  was  the  same  as  upon  admission,  and  the  blood-pressure 
was  still  250  mm. 

Considering  that  she  had  been  restricted  to  soda  and 
water  for  five  days,  since  her  admission  to  hospital,  and 
that  she  said  that  she  had  eaten  nothing  for  two  days 
before  that,  I  thought  it  advisable  to  give  her  some  nourish- 
ment. Accordingly,  at  12.30  p.m.,  she  took  four  ounces  of 
milk  with  an  equal  quantity  of  barley-water.  At  ten 
minutes  past  one  she  complained  of  a  violent  pain  in  her 
abdomen,  and  said  that  she  could  see  nothing.  She  looked 
pale  and  collapsed.  Her  skin  felt  cold,  clammy,  and 
bathed  in  perspiration ;  her  temperature  below  normal,  and 
a  little  reddish  discharge  flowed  from  the  vulva.  Her 
abdomen  was  evidently  larger,  the  uterus  swollen,  hard, 
and  tender,  and  the  foetus  no  longer  palpable.  Her  con- 
dition, indeed,  appeared  desperate,  but  being  persuaded 
that  her  life  could  be  saved  in  no  other  way,  I  determined 
to  operate  immediately.  The  abdomen  having  been 
opened,  the  uterus  presented  the  same  remarkable  appear- 
ance which  I  have  already  described,  being  much  dis- 
tended, of  a  dark,  bluish  purple  colour,  with  numerous 
patches  of  ecchymosis  on  its  surface.  The  wall  when  cut 
through  showed  blood  extravasated  throughout  its  sub- 
stance. The  placenta  was  completely  detached,  the  cavity 
full  of  blood  and  clots,  and  the  foetus  dead.     To  save  time, 
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which  was  of  vital  importance,  I  closed  the  uterine  incision 
with  a  running  suture  of  Van  Horns'  catgut,  otherwise 
the  operation  was  carried  out  in  the  usual  manner. 
Towards  its  close  the  patient  appeared  to  be  dead,  but 
gradually  revived,  and  was  removed  to  bed.  She  made  a 
good  recovery,  though,  owing  to  her  toxaemic  condition, 
she  was  still  restricted  to  soda  and  water  for  the  three 
succeeding  days.  Her  urine  improved  rapidly  both  in 
quantity  and  quality,  so  that  on  the  fourth  day  it  was 
normal  in  colour  and  free  from  albumen. 

I  believe  that  a  consideration  of  these  cases,  together 
with  the  three  which  I  brought  to  your  notice  in  a  previous 
communication,  coupled  with  the  facts  to  which  I  have 
again  drawn  your  attention,  is  sufficient  to  prove  that  many 
if  not  most  of  the  cases  of  severe  accidental  haemorrhage 
are  due  to  conditions  not  only  closely  allied  to  but  identical 
with  those  which  cause  eclampsia.  That  is  the  main  point 
which  I  wish  to  emphasise ,  but  there  are  some  others  which 
I  might  mention.  As  regards  dietary  in  these  cases,  it  is 
often  asked  how  long  can  a  patient  be  kept  upon  water 
alone  ?  and  it  is  in  that  connection  interesting  to  note  that 
in  the  second  case,  Excepting  one  solitary  feed  of  milk  and 
barley-water,  she  had  nothing  else  for  certainly  eight,  and 
probably  ten,  days.  Further,  that  that  one  meal  was 
followed,  within  one  hour,  by  a  very  serious  aggravation 
of  her  condition.  And,  lastly,  that  in  neither  case  did  I 
find  it  necessary  to  remove  the  uterus. 


Dr.  H.\stixgs  Tweedy  said  he  thought  Sir  William  Smyly 
had  emphasised  three  points  of  especial  interest: — (1)  That 
the  worst  forms  of  accidental  haemorrhage  were  of  toxic  origin ; 
(2)  that  the  haemorrhage  occurred,  not  only  into  the  uterus, 
but  also  into  its  muscle  wall  and  into  the  abdominal  cavity; 
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(3)  that  the  removal  of  the  foetus  by  Caesarean  section  resulted 
in  a  smaller  mortality  than  if  the  entire  uterus  was  also 
removed.  It  was  usual  to  find  the  uterine  wall  retracted 
shortly  after  the  removal  of  the  after-birth,  and  if  this 
occurred  haemorrhage  would  cease,  and  the  shock  to  the 
patient  would  be  lessened  by  an  operation  which  preserved  the 
uterus.  He  agreed  that  there  was  no  better  treatment  than 
Caesarean  section  for  these  toxic  haemorrhages  where  the 
patient  could  be  treated  in  a  well-appointed  hospital.  For  all 
other  forms  of  accidental  haemorrhage  the  vaginal  plug  pro- 
vided a  safer  remedy,  and  he  had  been  recently  able  to 
demonstrate  beyond  any  doubt  that  such  a  plug  actually 
stopped  the  circulation  through  the  uterine  vessels. 

Dr.  Gibbon  FitzGibbon  said  there  aj^peared  to  be  little 
doubt  that  a  toxic  type  of  ante-partum  haemorrhage  existed, 
and  possibly  the  changes  in  the  uterine  blood  vessels  were 
allied  to  those  occurring  in  the  liver  and  other  organs  in  other 
types  of  toxaemia.  It  has  only  been  since  these  cases  were 
first  reported  by  Williams  and  were  operated  upon  by  laparo- 
tomy that  the  true  condition  had  been  recognised  and  the 
facts  explained  which  account  for  the  evident  severe  results 
of  haemorrhage  in  the  absence  of  visible  bleeding,  and  often 
although  there  is  subsequently  relatively-  little  blood  found  in 
the  uterus.  As  regards  nomenclature,  that  of  toxaemic  ante- 
partum haemorrhage  appears  to  cover  everything. 

Dr.  Bethel  Solomons  did  not  agree  that  eclampsism  was 
a  good  name.  It  was  unnecessary  and  would  puzzle  the 
student.  He  suggested  that  all  conditions  which  showed 
signs  of  toxaemia — e.g.,  albuminuria,  raised  blood  pressure, 
&c. — should  be  grouped  under  "  toxaemia,"  and  that  all  non- 
toxaemic  forms  of  haemorrhage  should  be  grouped  under 
haemorrhage  as  heretofore.  He  had  had  the  good  furtune  to 
see  one  of  the  cases  reported,  and  he  agreed  that  while  it 
appeared  nearly  foolhardy  to  leave  in  situ  the  uterus  and 
broad  ligaments  bleeding  into  the  abdomen  it  was  the  best 
treatment.  Sir  Wm.  Smyly  had  reported  a  case  of  Williams 
where  the  "  uterus  had  to  be  removed."  He  questioned 
whether  a  good  result  would  not  have  been  attained  without 
that  removal. 
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Sir  Joiix  ]\Ioore  said  he  was  much  impressed  by  the 
value  of  Sir  William  Smyly 's  views  as  to  the  close  relation  of 
toxaemia  to  many  cases  of  accidental  haemorrhage  in  preg- 
nancy. The  presence  of  albuminuria  and  of  tube-casts  in  the 
urine,  together  with  the  extremely  high  arterial  pressure 
noted  in  one  of  Sir  William's  cases,  pointed  to  an  acute  infec- 
tion or  more  probably  to  an  auto-intoxication  from  the  intes- 
tinal tract.  The  haemorrhagic  tendency  reminded  one  of  the 
condition  of  purpura  observed  in  malignant  cases  of  tj-phus, 
of  smallpox,  and  even  of  influenza  as  seen  in  the  existing 
epidemic  of  this  last-named  disease. 

Dr.  Madill  was  sceptical  regarding  Dr.  Tweedy 's  state- 
ment that  pulsation  in  the  uterine  arteries  can  be  stopped  by 
tight  vaginal  plugging.  He  also  asked  for  further  information 
regarding  the  induction  of  labour  by  plugging  in  concealed 
haemorrhage,  as  had  been  mentioned  in  the  discussion, 
because  it  was  difficult  to  understand  its  effectiveness  on 
account  of  the  diseased  condition  of  the  uterine  wall  as  de- 
scribed bv  Sir  Wm.  Smvlv. 


RECENT   RESEARCHES   OX   TRENCH   FEVER. 

By   ROBERT  J.  ROWLETTE,  M.D.,  F.R.C.P.I. ; 

Phj-sieiau  formerly  to  Jervis  .Street  Hospital,  and  now  to   Mercer's 
Hospital,  Dublin  ; 

Late  Lieutenant-Colonel,   E.A.M.C. 

[Read  in  the  Section  of  Pathology,  November  1,  1918.] 

'The  present  war,  which  has  formed  nations  into  armies, 
.^nd  subjected  the  young  manhood  of  the  world  to  hitherto 
abnormal  conditions,  was  bound  to  give  rise  to  new  pro- 
blems in  Medicine.  In  the  past,  military  medicine  and 
surgery,  while  differing  in  many  points  from  civil  medicine 
and  surgery,  remained  more  or  less  unchanged  for  long 
periods  of  time.  The  nature  of  the  wounds  received  and 
the  diseases  present,  and  the  system  of  dealing  with  the 
sick  and  wounded,  showed  little  change  from  the  time  of 
Blenheim  to  that  of  Waterloo  and  to  that  of  the  Crimea. 
In  the  sixty  years  that  have  since  elapsed,  the  develop- 
ment of  medical  and  surgical  science  and  technique  on  the 
one  hand,  and  the  changes  in  the  nature  of  armaments 
and  military  methods  on  the  other,  have  caused  remark- 
able changes  in  the  nature  of  the  problems  which  face  the 
Medical  Profession. 

As  in  surgery  the  preponderance  of  bullet  wounds,  due 
to  long-distance  fighting  in  the  South  African  War,  has 
given  place  to  a  preponderance  of  shrapnel  and  high  ex- 
plosive injuries,  due  to  trench  warfare  and  the  increased 
use  of  artillery,  so  also  have  the  altered  conditions  of 
present-day  warfare  given  rise  to  a  different  set  of  medical 
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and  epidemiological  problems  from  those  which  were  en- 
countered in  South  Africa. 

In  the  South  African  War  the  chief  medical  diseases  of 
the  war  were  enteric  and  dysentery.  The  latter  still  is  a 
source  of  great  disability  and  suffering  in  our  tropical  and 
sub-tropical  campaigns,  but  it  does  not  cause  much  loss  of 
power  on  the  Western  Front,  where  the  main  forces  of 
our  army  are  engaged. 

Enteric — including  the  paratyphoids  as  well  as  typhoid 
— is,  on  the  whole,  well  in  hand.  Although  by  no  means 
uncommon  in  the  British  Armies,  even  in  France,  it  is 
now,  in  its  modified  form,  a  cause  of  only  slight  mortality, 
and  it  cannot  stand  high  in  the  list  of  diseases  which  are 
responsible  for  loss  of  efficiency.  Few  nowadays  are  in  a 
position  to  compare  small-pox  as  it  occurs  in  unprotected 
persons  with  the  same  disease  in  those  recently  vaccinated. 
The  difference  of  t\^e  is,  however,  probablj^  no  greater 
than  the  difference  between  enteric,  as  we  were  accus- 
tomed to  it  in  my  student  days  in  Dublin,  and  the  enteric 
one  now  meets  in  the  protected  persons  in  the  British 
Armies.  It  is  true  that  the  main  features  of  the  diseases 
are  the  same — the  prolonged  fever,  the  type  of  tempera- 
ture chart,  the  characteristic  tongue,  the  tendency  to 
abdominal  distension — but  in  the  inoculated,  these  features 
are  a  mere  miniature  of  those  seen  in  the  unprotected. 
Judged  from  the  clinical  side  only,  at  first  sight  one  would 
hesitate  to  regard  the  two  conditions  of  the  same  disease, 
but  a  little  study  shows  that  the  features  are  the  same — 
though,  as  I  suggested,  reproduced  in  miniature. 

The  war,  however,  has  not  merely  shown  us  old  diseases 
altered  by  modern  conditions,  but  it  has  given  us  at  least 
one  disease  not  previously  known  to  medical  observers. 

This  disease — known  in  the  earlv  davs  of  its  observation 
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by  such  names  as  trench  fever,  skin  fever,  shank  fever, 
quintan  fever,  but  now  known  among  English-speaking 
folk  as  "  trench  fever  " — presents  us  with  a  very  interest- 
ing pathological  problem.  It  differs  from  most  other 
problems  which  pathologists  have  had  to  face  in  that 
patholDgical  research  began  simultaneously  with  clinical 
observation.  Previous  problems  were  concerned  with 
diseases  known  to  generations  of  practising  physicians. 
The  pathologist  aiTived  late,  so  to  speak,  and  he  found  a 
trail  already  blazed,  not  always  in  the  right  direction. 
He  was  helped,  or  sometimes  hampered,  by  the  results  of 
continued  observation  from  the  purely  clinical  standpoint. 
In  the  present  case,  however,  he  could  start  fresh,  and  I 
have  chosen  the  subject  for  this  address  in  the  hope  that 
it  might  be  of  some  interest  to  watch  his  progress,  to  look 
on  at  science  in  the  making. 

"  Trench  fever  "  is  not  only  of  interest  from  the  point 
of  view  of  scientific  curiosity,  but  it  presents  a  practical 
problem  of  great  importance.  It  is  true  that  it  is  a  disease 
which  does  not  cause  death,  but  taken  in  the  mass,  it 
causes  an  immense  disability  and,  consequently,  an  im- 
mense loss  of  man-power.  Figures  as  to  sickness  of  the 
armies  in  the  field  are,  of  course,  not  available  for  public 
use,  and  we  can  make  only  comparative  estimates  from 
personal  observations.  McXee  (1)  estimates,  for  example, 
that  infections  of  the  skin  (of  which  scabies  is  the  chief 
cause)  and  pyrexias  of  unknown  origin  (most  of  v.hich  are 
trench  fever)  between  them  were  responsible  for  90  per 
cent,  of  all  the  sickness  in  the  British  Armies  in  France. 
Grieveson  (2)  found  at  one  time  that  trench  fever  formed 
40  per  cent,  of  his  hospital  evacuations  and  60  per  cent, 
of  all  cases  of  sickness.  In  my  own  experience  during 
the  winter  and  spring  months  of  last  season,  trench  fever 
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formed  the  great  majority  of  the  medical  cases  under  care 
in  a  Base  Hospital  in  France,  and  formed  an  absolute 
majority  of  the  cases  admitted  to  hospital  in  the  weeks 
jDrior  to  the  German  offensive  which  began  in  March, 
1918. 

Moreover,  trench  fever  causes  a  disability  which  lasts 
for  some  time.  In  only  rare  cases  is  a  patient  fit  for  any 
duty  inside  a  month  of  the  onset,  and  it  is  probable  tliat 
the  average  disability  per  case  is  between  six  and  eight 
weeks. 

This  takes  no  account  of  the  recurrent  pains  and  per- 
sistent myalgias,  which  in  many  cases  give  rise  to  much 
loss  of  time  for  many  months  after  an  attack. 

As  the  disease  in  its  most  typical  form  is  only  rarely  seen 
at  home,  I  may  be  permitted  to  give  a  brief  sketch'  of  its 
clinical  features. 

The  onset  is  sudden  or  rapid,  with  severe  headache, 
frontal  and  retro-ocular,  pains  in  the  back,  and  a  tempera- 
ture which  may  be  anywhere  between  100°  and  104°.  It 
presents,  in  fact,  certain  features  in  common  with  the 
onset  of  the  influenza,  now  epidemic  in  Dublin,  but  here 
the  resemblance  ends.  Another  frequent  incident  is  sharp 
pain  in  the  left  side,  probably  splenic  in  origin,  but  closely 
simulating  the  pain  of  pleuritis.  Some  abdominal  pain  is 
not  uncommon. 

After  a  day  or  two  the  headache  diminishes  or  dis- 
appears, but  the  pain  appears  in  the  shins,  and  may  some- 
times be  very  severe,  with  great  tenderness  along  the  sub- 
cutaneous surface  of  the  tibise.  There  is  never  any  marked 
nasal  or  bronchial  catarrh,  but  a  few  crepitations  at  the 
base  of  one  lung,  nearly  always  the  right,  are  commonly 
to  be  heard.  The  spleen  is  usually  enlarged,  and  is  nearly 
always  tender. 
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After  two  or  three  days  the  temperature  subsides  by 
rapid  steps,  all  the  other  symptoms  disappearing  at  the 
same  time,  except  the  pains  in  the  shins.  After  an  in- 
terval of  from  four  to  eight  days — most  usually  five  days — 
the  temperature  again  rises  to  the  same  height  as  before, 
or  perhaps  a  little  less.  The  other  symptoms  ensue,  and 
the  whole  series  of  events  is  repeated,  but  usually  wdtb 
less  severity  than  in  the  first  attack.  After  the  same 
interval  as  before  there  is  usually  another  recurrence. 
Three  to  five  such  recurrences  are  fairly  common,  each 
somewhat  less  severe  than  its  predecessor.  Even  after 
health  has  been  apparently  restored  relapses  may  occur 
after  long  intervals.  During  the  course  of  the  disease  the 
record  of  the  pulse-rate  shows  a  parallelism  to  that  of  the 
temperature.  The  shin  pains  and  various  myalgias  may 
persist  for  many  weeks  or  even  months. 

I  have  described  the  most  typical  form  of  trench  fever 
in  its  main  features  in  order  to  give  those  who  are  not 
familiar  with  it  some  picture  of  the  clinical  condition.  I 
have  avoided  details  of  the  less  constant  features,  and  it 
must  be  borne  in  mind  that  various  less  tyj)ical  forms  occur, 
and  it  is  quite  possible  that  some  of  them  will  eventually 
be  found  to  be  distinguishable  conditions. 

It  will  be  seen  from  the  picture  I  have  drawn  that  the 
disease  does  not,  in  fact,  resemble  very  closely  any  pre- 
viously known  disease.  Nevertheless,  it  was  inevitable 
that  when,  in  the  summer  and  autumn  of  1915,  cases  were 
first  noticed,  medical  officers  should  have  made  mistaken 
diagnoses.  A  diagnosis  of  influenza  was  frequently  made, 
and  "rheumatic  fever"  was  also  a  frequent  diagnosis. 
The  more  cautious  adopted  the  term  ' '  pyrexia  of  uncertain 
origin,"  or  briefly,  "P.  U.  0.,"  a  term  which  has  unfor- 
tunately been  assumed  by  manj^  to  be  synonymous  with 
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"trench  lever,"  whereas  it  in  reahty  is  ahiiost  synon- 
mous  with  another  famihar  entry — "  N.  Y.  D." — not  yet 
diagnosticated. 

In  spite  of  its  dissimilarity  to  the  ordinary  types  of 
l^reviously  known  diseases,  it  was  necessary  to  establish 
by  careful  investigation  that  it  was  not  in  reality  some 
variant  type  of  a  perhaps  familiar  infection.  True,  it  was 
urged  by  some  that  trench  fever  was  an  atypical  typhoid 
or  paratyphoid;  by  others  that  it  was  a  form  of  syphilitic 
infection.  Fanciful  as  these  ideas  appear,  it  was  necessary 
to  investigate  whether  there  were  any  real  grounds  foi' 
them.  The  matter  was  finally  settled  as  regards  these 
points  by  the  x\merican  Commission,  with  whose  work  I 
will  presently  deal. 

At  the  same  time  it  is  worth  noting  that  trench  fever 
has  certain  resemblances  to  certain  fevers  of  the  tropics — 
notably  the  "seven  days'  fever"  of  India,  and  the 
"  Colombo  fever  "  of  Ceylon,  of  which  cases  have  occurred 
recently  in  Serbia,  but  there  are  points  of  difference  as  to 
both.  There  are,  however,  other  imperfectly  described 
fevers  of  the  tropics,  and  it  is  not  impossible  that  one  of 
these,  accidentally  introduced  to  France,  found  conditions 
favourable  for  its  spread,  and,  as  often  happens  when  a 
strange  infection  touches  a  fresh  community,  extended  far 
more  widely  than  in  its  accustomed  habitat. 

It  was  early  in  the  summer  of  1915  that  cases  of  trench 
fever  were  first  noted  in  France,  and  since  that  time  it  has 
occurred  in  Salonica,  in  Mesopotamia,  in  England,  in 
Italy,  and  in  the  German  and  Austrian  armies.  Its  in- 
cidence has  apparently  always  been  greatest  among  British 
troops. 

The  first  serious  contribution  to  the  study  of  the  disease 
came  in  a  paper  published  in  February,  1916,  by  McNee,. 
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Eenshaw  and  Brunt  (3).  They  noted  its  occurrence  in  two 
classes  of  subjects — men  from  the  trench  zone  and  men  of 
the  Eoyal  Army  Medical  Corps.  They  observed  in  par- 
ticular the  occurrence  of  the  disease  in  orderlies  in  im- 
mediate attendance  on  men  suffering  from  trench  fever. 
Having  given  a  careful  clinical  description  of  the  disease, 
they  next  detailed  certain  important  laboratory  investiga- 
tions. They  attempted  to  convey  the  disease  from  man 
to  animals  by  injecting  whole  blood  and  serum  respectively, 
but  the  experiments  gave  negative  results.  On  the  other 
hand,  the  disease  was  easily  conveyed  from  man  to  man 
by  transfusion,  or  by  intramuscular  injection  of  blood. 
They  failed  to  infect  when  they  used  serum  instead  of 
whole  blood.  They  concluded  that  the  virus  resided  in  the 
corpuscles,  and  after  repeated  washing  in  saline  the  cor- 
puscles were  still  infective.  All  microscopic  examination 
of  the  blood  was  negative ;  the  blood-counts  did  not  yield 
very  important  results ;  and  the  only  constant  blood-change 
was  a  punctate  basophilia. 

As  regards  the  means  of  transmission,  these  investigators 
were  at  the  time  unable  to  furnish  any  definite  evidence. 
They  remark,  however  :  "  The  fact  that  only  two  classes 
of  men  are  affected — those  from  the  trench  zone  and  men 
of  the  Eoyal  Army  Medical  Corps — is,  however,  sugges- 
tive. The  disease  is  either  contagious  from  man  to  man, 
or,  what  seems  much  more  likely,  is  carried  by  one  of  the 
common  flies  or  parasites  found  in  the  trenches.  During 
the  past  summer,  lice,  mosquitoes,  midges,  and  flies  of 
other  kinds  have  all  been  common  in  the  Flanders  war 
zone." 

These  experiments  of  McNee  and  his  colleagues  were 
made  under  the  gi'eatest  difficulties,  and  without  any 
special  facilities  being  afforded  them,  nor  does  it  appear 
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that  their  importance  was  ever  recognised  by  the  medical 
authorities  of  our  armies  in  France. 

Further  notes  on  the  disease  appeared  from  time  to  time, 
and  the  general  consensus  of  opinion  appeared  to  tend 
towards  incriminating  the  louse  as  the  agent  of  transmis- 
sion. It  is  curious  that  in  the  early  days  there  does  not 
appear  to  have  been  the  same  seasonal  incidence  in  winter 
as  has  been  noted  later.  If  there  had  been,  blame  would 
hardly  have  been  cast  on  flies  or  mosquitoes. 

Early  in  1917  Davies  and  Weldon  (the  latter  a  licentiate 
of  the  College  in  whose  hall  we  meet)  (4)  reported  a  success- 
ful experiment  on  the  person  of  Weldon  of  the  transmission 
of  trench  fever  by  lice.  The  experiment  is  described 
thus : — 

"  Some  score  of  lice  were  collected  and  starved  in 
captivity  for  three  days ;  a  number  of  them  died.  Two 
pairs  of  the  survivors  were  taken  and  allowed  to  bite, 
under  a  watch-glass,  two  patients  suffering  from  '  trench 
fever  '  in  an  acute  stage.  After  allowing  them  to  feed  for 
about  15  minutes  their  meal  was  interrupted,  and  each  of 
us  then  allowed  a  pair  to  feed  upon  himself,  strictly 
confining  their  sphere  of  operation  by  means  of  a  securely 
fixed  water-glass.  The  one  of  us  whose  duties  did  not 
bring  him  into  the  wards  subsequently,  24  hours'  later, 
allowed  his  pair  to  have  a  further  meal  upon  himself. 
Twelve  days  later  very  startling  developments  took  place. 
The  characteristic  symptoms  manifested  themselves,  and 
he  passed  through  a  most  typical  attack  of  the  condition 
of  average  severity,  with  the  pains  and  other  features  all 
present.  It  may  be  further  noted  that  the  victim  had  not 
at  any  time  been  nearer  to  the  front  than  the  base,  nor 
had  he  been  subject  to  any  previous  similar  condition." 

Except  for  this  solitary  but  luminiferous  experiment ,  no 
T.  2  a 
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advance  seems  to  have  been  made  in  the  knowledge  of  the 
pathology  of  trench  fever  from  the  time  of  the  vs^ork  of 
McNee  and  his  colleagues,  published  early  in  1916,  until 
the  American  Eed  Cross  Commission  got  to  work  early  m 
this  year.  No  sooner,  however,  had  the  American  Com- 
mission got  to  work  in  the  early  months  of  last  winter  than 
the  British  authorities  in  the  same  month  appointed  an 
independent  commission  to  investigate  the  same  problem. 

The  American  Commission,  of  whom  Major  E.  P.  Strongs 
M.K.C.,  was  chief,  started  work  on  February  4,  1918,  at 
a  British  Stationary  Hospital  commanded  by  Colonel  B. 
Burke,  L.E.C.S.I.,  and  its  work  was  interrupted  on 
March  27  by  the  German  offensive.  The  positive  results 
obtained  in  this  short  time  are  a  remarkable  tribute  to 
the  energy  and  organising  ability  of  the  ' '  team ' '  who 
constituted  the  Commission.  That  scientific  zeal  was  not 
confined  to  the  members  of  the  Commission  is  shown  by 
the  fact  that  when  they  were  given  leave  to  ask  for  volun- 
teers from  hospital  orderlies  in  the  American  Army, 
"  practically  all  the  men  of  the  101st,  102nd,  and  104th 
F.H.'s,  and  101st,  102nd,  103rd,  and  104th  Ambulance 
Companies  volunteered  for  this  service"  (5).  The  necessary 
number  of  specially  picked  men  was  selected,  only  those 
of  robust  health  being  accepted,  while  complete  bacterio- 
logical and  serological  examinations  were  made  in  every 
case. 

One  of  the  first  tasks  undertaken  by  the  Commission 
was  to  differentiate  trench  fever  quite  definitely  from 
typhoid  and  paratyphoid.  The  urine  and  fa^-ces  of  all 
volunteers  subjected  to  experiment  and  of  all  patients 
suffering  from  trench  fever  who  were  employed  for  inves- 
tigation were  repeatedly  examined  for  typhoid  and  para- 
typhoid   fever,    with    negative    results.      The    blood    of 
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volunteers  subsequent  to  infection  was  also  examined — 
with  negative  results.  These  results  bore  out  what  might 
have  been  expected,  and  have  set  at  rest  a  theory  which ^ 
having  nothing  in  its  favour,  yet  requii'ed  disproof. 

Before  proceeding  further,  it  was  necessary  to  confirm 
or  reject  McXee's  statement,  that  the  blood  of  trench  fever 
is  infective,  and  to  inquire  what  element  of  the  blood,  if 
any,  carried  the  infection.  With  w^hole  blood,  or  citrated 
whole  blood,  almost  every  experiment  succeeded.  With 
whole  plasma,  trench  fever  was  transmitted  five  times  in 
five  experiments.  With  washed  corpuscles,  it  was  trans- 
mitted three  out  of  four  times.  Of  eight  filtration  experi- 
ments, five  with  thoroughly  centrifuged  filtered  plasma,, 
one  with  centrifuged  filtered  serum,  and  two  with  filtrates 
of  ground  corpuscles,  all  but  one  were  entirely  negative. 
The  incubation  period  varied  from  five  to  seven  days  when 
blood  was  taken  on  the  first  to  the  third  days  of  the  disease. 
In  three  cases  in  which  it  was  taken,  during  the  first 
relapse,  the  incubation  period  was  prolonged  to  13  days 
in  two  cases  and  to  20  in  one.  With  citrated  blood  kept  out 
of  the  body  for  several  hours,  the  average  incubation  period 
was  11  days.  Whole  plasma  gave  an  average  period  of  six 
days.  It  will  be  noted  that  the  only  point  in  which  the 
American  observers  differ  from  McNee  is  their  positive 
result  with  plasma,  and  their  consequent  conclusion  that 
the  virus  is  not  resident  in  the  corpuscles,  but,  at  the  most^ 
intimately  mixed  with  them. 

The  main  interest  of  the  American  work  centres  round 
their  study  of  the  louse  as  a  possible  agent  of  transmission. 

Most  of  the  lice  employed  were  laboratory-bred  animals 
from  the  Lister  Institute,  in  London,  but  in  a  few  experi- 
ments wild  lice  caught  in  their  native  habitat  were  em- 
ployed.     Two  methods  of  feeding  were  devised.      In  the- 
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hox  method,  a  number  of  lice  immured  in  a  pill-box  wefe 
allowed  to  feed  on  the  skin  by  the  expedient  of  inverting 
the  uncovered  box  and  fixing  it  in  position  by  a  bandage. 
In  the  cell  method  the  lice  were  allowed  free  movement 
within  the  ambit  of  a  calico  cell  fixed  to  the  skin  by  ad- 
hesive tapes.  With  this  device,  the  subject  could,  if  he  so 
wished,  relieve  his  itching  by  pressing  the  cell  to  the 
surface  of  his  body,  possibly  crushing  the  offending  lice 
and  their  faeces  into  his  skin. 

It  is,  of  course,  impossible  in  the  limits  of  this  paper 
to  follow  in  detail  the  experiments  bearing  on  the  trans- 
mission of  trench  fever  by  lice.  I  can  only  state  briefly  a 
few  of  the  most  important  findings. 

A  high  proportion  (70  per  cent.^  of  subjects  exposed  to 
laboratory-bred  lice  previously  fed  on  trench  fever  patients 
developed  trench  fever ;  in  some  cases  an  interval  of  two 
days  having  elapsed  between  the  feeding  on  the  patient 
and  that  on  the  subject  of  experiment.  Of  three  men 
exposed  to  wild  lice  picked  from  the  clothing  of  trench 
fever  patients,  two  developed  the  disease.  Lice  fed  on 
trench  fever  patients  immediately  before  and  within  the  two 
or  three  days  succeeding  the  onset  failed  to  transmit  the 
disease.  Lice  fed  on  a  man  who  had  had  trench  fever 
nine  months  previously  failed  to  transmit  the  disease.  No 
evidence  was  obtained  of  the  louse  transmitting  infection 
1o  its  offspring  through  the  egg. 

Having  established  a  strong  case  against  the  louse  as 
the  agent  of  transmission,  the  Commission  next  investi- 
gated the  question  of  the  manner  by  vrhich  infection  is 
conveyed  by  the  louse. 

The  main  experiment  was  very  simple.  The  faeces  of 
presumably  infected  lice  were  collected  at  a  time  when  the 
lice  were  feeding  on  healthy  subjects.     The  dried  faeces, 
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beaten  into  a  paste  with  sterile  saline  solution,  were 
rubbed  with  excoriations  made  with  a  sterile  scalpel.  This 
experiment  was  performed  in  four  cases,  and  all  four  men 
developed  the  disease — one  in  7  days,  one  in  9,  and  two 
in  10.  Whether  infection  is  conveyed  by  other  methods 
or  not  there  is  at  present  no  conclusive  evidence,  but  in- 
fection occurred  by  simple  biting  when  no  scratching  and 
no  visible  scarification  of  the  skin  were  present. 

It  was  not  possible  to  determine  accurately  the  incuba- 
tion period  in  the  cases  of  louse-borne  infection,  since  it 
could  not  be  known  at  what  date  the  louse  itself  became 
actively  infective.  The  earliest  day  at  which  trench  fever 
appeared  after  the  access  of  presumably  infected  lice  was 
the  14th,  and  the  latest  the  38th.  On  the  other  hand,  it 
was  shown  that  a  man  might  develop  trench  fever  as  late 
as  from  10-23  days  after  infected  lice  had  last  fed  upon 
him. 

Important  experiments  were  performed  to  establish 
whether  accidental  transmission  could  take  place  by  the 
excreta  of  trench  fever  cases.  Sputum,  urine,  and  faeces 
of  trench  fever  cases  were  rubbed  into  scarified  areas  of 
skin.  In  one  case  out  of  five  the  mixed  sputum  and  saline 
produced  the  disease.  The  faeces  were  non-infective,  but 
the  urine  was  infective.  No  accidental  contagion  occurred 
in  lice-free  subjects.  The  practical  importance  of  these 
experiments  is  obvious. 

Of  practical  importance,  too,  is  the  observation  that  the 
virus  (in  m'ine  and  louse  faeces)  resisted  60°  C.  moist  heat 
for  30  minutes,  but  was  killed  by  70°  C.  for  the  same 
period.  A  temperature  of  55°  C,  which  is  sufficient  to- 
kill  the  lice  and  their  ova,  does  not  destroy  the  virus. 

Let  me  finally  read  the  most  important  facts  established^ 
as  summarised  by  Major  Strong  (6)  : — 
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"  1.  That  trench  fever  is  a  specific  infectious  disease ;  that 
it  is  not  a  modified  form  of  typhoid  or  paratyphoid  fever, 
and  is  not  related,  from  an  etiological  standpoint,  to  these 
diseases. 

"  2.  That  the  organism  causing  the  disease  is  a  resistant 
filtrable  vu-us. 

"  3.  That  the  virus  causing  trench  fever  is  present,  par- 
ticularly in  the  plasma  of  the  blood  of  trench  fever  cases ; 
and  that  such  plasma  will  produce  the  disease  on  inocula- 
tion into  healthy  individuals. 

"  4.  That  the  disease  is  transmitted  naturally  by  the 
louse,  Pediculus  humanus,  Linn.,  var.  corporis;  and  that 
this  is  the  important  and  common  means  of  transmission ; 
that  the  louse  may  transmit  the  disease  by  its  bite  alone, 
the  usual  manner  of  infection,  or  the  disease  may  be  pro- 
duced artificially  by  scarifying  the  skin  and  rubbing  in  a 
small  amount  of  the  infected  louse  excrement. 

"  5.  That  a  man  may  be  entirely  free  from  lice  at  the 
time  he  develops  trench  fever,  the  louse  that  infected  him 
having  left  him  some  time  previously  as  its  host ;  and  that 
the  louse  need  only  remain  upon  the  individual  for  a  short 
period  of  time  in  order  to  infect  him. 

"  6.  That  the  virus  of  trench  fever  is  also  sometimes 
present  in  the  urine  of  trench  fever  cases,  and  occasionally 
in  the  sputum;  and  that  the  disease  may  be  produced  in 
man  by  the  introduction  of  the  virus  in  the  urine  or  sputum 
through  the  scarified  or  otherwise  abraded  skin. 

"7.  That  since  the  urine,  and  sometimes  the  sputum, 
of  trench  fever  patients  are  infective,  these  should  be  steri- 
lised in  order  to  avoid  the  possibility  of  accidental  infection 
from  them. 

"8.  That,  in  order  to  prevent  trench  fever  or  limit  its 
spread,  and  thus  save  man-power  for  the  armies,  greater 
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efforts  must  be  made  to  keep  soldiers  in  general  from 
infestation  with  lice." 

It  will  be  seen  that,  far-reaching  as  are  the  results  of 
these  investigations  as  to  the  mode  of  transmission  of 
trench  fever  and  their  practical  application,  we  are  yet  in 
the  dark  as  to  the  nature  of  the  virus  itself.  It  is  con- 
stantly present  in  the  plasma,  and  commonly  in  the  urine 
and  saliva ;  it  is  filterable ;  it  resists  moist  heat  to  between 
■60°  and  70°C. ;  it  has  not  been  seen  in  any  microscopic 
preparation.     What  is  it? 

There  is  still  work  for  investigation. 
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SOME   POINTS   ABOUT    BONE   GRAFTS. 

By  LiErTENAKT.-CoLoNEL   SiR  W.  I.  De  C.  WHEELER, 
F.R.C.S.L,  R.A.M.C.  ; 

Surgeon,  Mercer's  Hospital,  Dublin. 
[Read  in  the  Section  of  Surgery,  November  8,  1919.] 

Four  years  of  war  have  provided  such  a  plethora  of 
material  for  the  study  of  bone-grafting  operations  that  it 
is  possible  for  surgeons  to  survey  the  field  from  the  stand- 
point of  considerable  experience.  Heretofore  discussions 
about  bone-grafting  have  centred  mainly  around  theo- 
retical and  academic  questions,  such  as  the  role  of  the 
periosteum  in  the  osteogenetic  process,  and  the  ultimate 
fate  of  the  graft  in  its  new  position,  the  all-important 
clinical  stand-point   receiving   but    scant  recognition. 

So  far  as  the  osteogenetic  power  of  periosteum  is  con- 
cerned, the  controversy  largely  appears  to  hang  round  the 
point,  what  is  meant  by  the  periosteum?  If  merely  the 
fibrous  sheath  which  surrounds  bone,  then  the  periosteum 
is  but  a  limiting  and  vascularising  membrane.  If,  on  the 
other  hand,  the  cambium  or  epiosteum  layer  lying  be- 
tween periosteum  and  bone,  and  rich  in  osteoblasts,  is 
included  as  part  of  the  periosteum,  then  most  certainly 
the  periosteum  plays  an  important  part  in  the  production 
of  bone.  This  bone-producing  layer,  lying  between  the 
periosteum  and  the  surface  of  the  bone,  clings  in  children 
to  the  periosteum,  whereas  in  adults  it  appears  to  belong 
more  properly  to  the  bone,  and,  in  the  absence  of  trauma 
Qi'  inflammation,  to  be  inseparable  from  it. 


Platf.  1. 


Fig.  1. 

Recent  a;-ray  of  case  operated  or  iu  1909.  The  lower  third  of  the  shaft 
of  the  femur  was  removed  (between  the  arrows)  and  was  accurately  re- 
formed as  shown. 


Plate   IT. 


Fig.  2. 


Portion  of  bono  removed,  regeneration  shown  in  Fig.  1. 


Fig.  3. 
Jiones  of  forearm  on  admission.      Great  angular  deformity  and  shortening 
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if  the  periosteum  is  preserved,  with  its  clinging  osteo^ 
blasts,  as  in  the  case  of  subperiosteal  resection  of  bone 
in  a  child,  new  bone  will  be  formed  with  mathematical 
accuracy  in  every  case  (Plate  I.,  Figs.  1  and  2),  In  adults 
subperiosteal  resection  may  or  may  not  be  followed  by  new 
bone  formation,  the  result  apparently  depending  to  a 
large  extent  on  whether  or  not  the  osteoblasts  are  de- 
tached from  the  bone  in  the  process  of  separating  the 
periosteum. 

From  a  practical  point  of  view  absence  of  the  periosteara 
from  an  implanted  bone  graft  probably  means  slower 
vascularisation  and  a  more  prolonged  convalescence  for 
the  patient.  The  retention  of  periosteum  with  the  graft 
is  not  essential  for  success,  but  appears  to  play  a  decided 
part  in  the  formation  of  an  involucrum  of  new  bone,  which 
is  seen  with  comparative  regularity  round  a  graft  a  few 
weeks  old.  Periosteal  covered  grafts  are  more  permanent ,^ 
and  less  likely  to  be  absorbed. 

IMurphy  and  others  held  that  the  graft  was  nothing  more 
or  less  than  a  scaffold,  which  is  replaced  by  new  bone. 
When  the  graft  was  contacted  with  living  bone,  the 
Haversian  vessels  permeated  the  Haversian  canals  of  the 
graft,  and  carried  with  them  osteoblasts  and  osteoclasts. 
The  osteoblasts  made  good  the  defects  in  the  graft  pro- 
duced by  the  activity  of  the  osteoclasts.  Thus  the  osteo- 
blast produces  and  inserts  a  new  brick  pari  passu  with 
the  demolishing  of  the  old  structure  by  the  osteoclasts. 
That  the  graft  is  not  mere  scaffolding  removed  by  the 
action  of  the  osteoclasts  and  replaced  by  the  activity  of 
the  osteoblasts,  but  is  really  viable  and  inherently  carries 
its  own  osteogenic  powers,  becomes  obvious  under  certain 
pathological  conditions. 

If  a  fracture  occurs,  the  result  of  accident,  the  graft 
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unites  bv  the  formation  of  callus,  by  a  process  simulatinsr 
the  repair  of  normal  bone,  and  if  a  graft  becomes  in- 
fected, and  the  infection  is  not  sufficiently  severe  to  kill 
it  outright,  then  an  involucrum  and  sequestrum  may  be 
formed  (Plate  XV.,  Fig.  27).  In  other  words,  almost 
from  the  time  of  insertion,  a  graft  behaves  in  a  manner 
identical  with  ordinary  bone. 

Sir  Kobert  Jones  illustrates  a  case  of  bone-graft  intro- 
duced to  replace  a  tibia  lost  from  disease.  The  graft 
broke  near  the  centre,  but  subsequent  rr-ray  photographs 
demonstrated  a  very  definite  formation  of  callus  at  the 
site  of  fracture. 

Experience  teaches  many  interesting  points  in  con- 
nexion with  the  surgery  of  bone-grafting.  Buin  is  not 
inevitable  if  accidental  infection  follows  the  operation, 
either  through  error  of  technique  or  the  result  of  latent 
sepsis.  A  graft  will  often  survive  all  but  the  strepto- 
coccal and  other  severe  infections,  and  a  bacteriological 
investigation  should  be  made  of  the  pus,  in  order  to  gauge 
the  prognosis.  Technique  should  approach  perfection  in 
every  surgical  operation,  but  should  infection  occur,  or 
from  the  nature  of  things  be  inevitable,  a  bone-graft  will 
withstand  the  assault  in  a  surprising  manner,  and  the 
end  results  may  be  admirable  (Plate  III.,  Figs  5  and  6). 
In  proof  of  this  we  have  only  to  watch  the  completely 
separated  fragments  of  bone  in  a  compound  "  ploughed  " 
fracture  the  result  of  gunshot  wound,  and  see  the  frag- 
ments not  only  remaining  viable,  but  rapidly  consolidat- 
ing with  the  fractured  ends  during  repair.  It  is  not  true 
to  suppose  that  bare  bone  is  of  necessity  devitalised  and 
will  end  in  sequestration  in  a  septic  case,  and  the  same 
observation  applies  to  a  bone-graft.  Hence  the  golden 
rule  not  to  remove  loose  fragments  in  the  early  treatment 


Plate  Til. 


J-IG.    4. 

Reconstruction  of  the  forearm  shown  in  Fig.  1  by  resection  of 
bone,  piate,  and  wires  "n  bloc,  and  bridging  of  gaps  with  intramedullary 
pegs.  The  radial  peg  increased  in  diameter  to  size  of  normal  radius  after 
six  months. 


Fig.  .}. 

(lunshot  wound  of  lower  end  of 
humerus  before  operation.  Temporary 
musculo-spiral  paralysis  disappeared 
purl  p'lssu  with  the  healing  of  the 
woimd  three  morths  atter  the  injury. 


Flo.  G. 


After  operation.  The  introduction 
of  a  peg-graft  ftnir  months  aftei 
healing  was  followed  by  lighting  up  of 
latent  sejjsis  in  the  old  womid.  The 
graft  sur\-ived,  firm  luiion  followed, 
with  full  movements  at  the  elbow- 
joint. 


Plate  IV. 


Fio.  7.     Uiiinn  of  iiliula  and  tibia.     Note  tl)ickening  of  liltula.  the  result  of  weiglit 
bearing.     (!ood  functiopal  resrlt. 


Fio    y.     Old  luiunited  fracture  of  humerus. 


Plate   V 
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Plate  VI. 


Fig.   11. 

Section  of  Bone  removed  six  montlis  after  a  peg  graft  operation.    Note  the 
firm  incorporation  of  the  peg  with  surroimding  bone. 


Fig.  12.     Fracture  of  humerus  eight  j-ears"  standing — on  admisMc  n. 


> 
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of  septic  fractures,  nor  disturb  a  bone-graft  because  un- 
expected infection  follows  the  operation. 

In  fifteen  cases  of  Albee's  operation  for  Pott's  caries 
during  the  last  five  years  the  v/ound  twice  became  infected. 
In  one  case,  a  child  seen  by  Professor  Osgood  when  visit- 
ing Dublin,  the  graft  protruded  through  the  lower  angle 
of  the  wound  for  some  weeks,  without  any  sign  of  local 
inflammation  in  the  soft  tissues.  Eventually  the  protrud- 
ing portion  was  removed  with  bone  pliers,  and  the  skin 
at  once  healed  across  the  gap  leaving  the  main  portion  of 
the  graft  undisturbed.  This  case  recovered  rapidly,  with 
the  graft  firmly  consolidated  in  situ. 

In  the  second  case,  a  very  thin  young  adult,  a  pressure 
sore  developed  from  insufficient  padding  of  the  frame  on 
which  the  patient  was  placed  after  operation.  The  lower 
third  of  the  graft  became  exposed,  and  the  wound  sup- 
purated freely.  In  twelve  months'  time  a  sequestrum 
was  thrown  off,  and  the  wound  healed.  X-ray  photo- 
graphs showed  the  graft  in  situ  and  firmly  fixed  to  the 
diseased  segment  of  the  spine  (Plate  XV.,  Fig.  27).  The 
result  was  admirable. 

The  first  thought  of  the  surgeon  must  be  how  to  fix  the 
graft  in  its  new  bed  and  by  what  method  the  limb  is  to  be 
immobilised  immediately  after  operation.  A  small 
amount  of  movement  does  not  delay  union  in  a  simple 
fracture,  as  evidenced  by  the  rapid  repair  of  a  broken 
rib  or  jaw,  but  the  slightest  mobility  in  a  bone-graft  may 
make  all  the  difference  between  success  and  failure. 

In  planning  the  line  of  the  incision  there  will  be  no  diffi- 
culty in  dealing  with  easily  accessible  bones,  such  as  the 
ulna  and  tibia,  but  in  the  case  of  the  humerus  and  radius 
real  respect  must  be  paid  to  anatomical  structures.  Cases 
operated  on  previously,   and  exhibiting   many  scars,   re- 
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quire  ingenuity  in  planning  the  operation,  so  as  to 
avoid,  inter  alia,  the  musculo-spiral  and  posterior  inter- 
osseous nerves.  The  best  plan  is  to  expose  the  bone  in 
its  most  easily  accessible  portion  and  then  to  extend  the 
dissection  by  keeping  under  the  periosteum,  or  as  close 
to  the  bone  as  possible.  The  less  the  muscular  attach- 
ments are  interfered  with  the  more  rapidly  will  the  osteo- 
genetic  process  be  established.  JRuthless  stripping  of  the 
bone  must  be  avoided. 

In  old  ununited  fractures  the  difficulty  at  once  arises  of 
how  to  prepare  a  bed  for  the  graft  in  the  presence  of,  per- 
haps, two  or  three  inches  of  sclerosed  non-vascular  bone. 
Complete  resection  often  cannot  be  done  without  undue 
sacrifice  of  the  length  of  the  limb.  In  such  cases  reliance 
may  be  placed  on  a  long  stout  graft  extending  for  a  con- 
siderable distance  above  and  below  the  sclerosed  area,  and 
an  attempt  made  to  create  vascular  channels  by 
drilling  holes  and  reaming  out  a  new  medullary  cavity 
before  placing  the  graft  in  position.     (Plate  IV.,  Fig.  7). 

A  long  stout  inlay  graft  is  most  likely  to  succeed,  but 
it  should  be  remembered  that  the  recipient  bone  in  the 
critical  area — that  is,  the  region  of  the  fracture — is  un- 
suitabh.  soil ;  osteogenesis  and  thickening  of  the  graft  may 
fail,  and  the  solution  of  continuity  reappear  on  absorption 
of  the  graft  many  months  after  operation  (Plate  VII., 
Fig.  13).  Eadical  shortening  of  the  bone  is  the  only 
remedy  if  grafting  fails,  and  in  the  case  of  the  humerus 
gives  a  good  functional  but  poor  aesthetic  result.  The 
operation  should  for  choice  take  the  form  of  ' '  the  step 
coaptation  recommended  by  Hey  Groves. 

In  old  cases  a  sliding  graft,  taken  from  above  or  below, 
the  site  of  fracture,  must  not  be  used ;  the  lower  or  upper 
end  of  a  graft  so  taken  would  consist  of  sclerosed  bone, 


Plate  VII. 


Fig.  13. 

Long  inlay  graft  in  ununited  fracture  of  the  humerus  of  eight  years'  stand- 
ig.  Six  nuinths  after  operation  there  was  absorption  of  the  graft  in  the 
critical  area  "  and  failure  of  union. 


Fig.  14. 
Fracture  of  humerus  with  peg  graft  held  in  position  by  bone  nails  made 
witii  Albec's  electrical  lathe. 


Platk  YITT. 


Fig.   15. 

One  of  a  series  of  eases  nf  old  fracture  of  tl>e  radius  whh,  iiiarked  radial 
disjilacement  of  the  hand  and  prominence  of  the  head  of  the  uhia.  A 
portion  of  the  ulna  lias  been  removed  to  correct  alignment. 
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non-vascular  and  devitalised  by  prolonged  inflammatory 
changes.  Sliding  grafts  should  be  reserved  to  bridge  a 
fracture  in  recent  simple  cases,  and  even  then  should  be 
sparingly  employed ;  they  are  frequently  too  short  and  in- 
secure (Fig.  25). 

The  intramedullary  peg  is  condemned  by  many,  but 
it  provides  the  simplest  form  of  bone-graft,  and  in  the  late 
J.  B.  Murphy's  hands  it  gave  excellent  results,  the  peg 
becoming  firmly  incorporated  with  the  bone  into  which 
it  was  inserted  (Plate  VI.,  Fig.  11).  In  one  case  an 
ununited  fracture  of  the  humerus  of  eight  years'  standing, 
the  upper  portion  of  the  peg  failed  to  unite,  and  gradu- 
ally formed  a  species  of  ball-and-socket  joint  within  the 
medullary  cavity,  but  there  was  firm  incorporation  of  the 
lower  end  of  the  graft  with  the  recipient  bone.  At  a 
second  operation,  three  months  afterwards,  it  was  found 
impossible  to  remove  this  portion  of  the  graft  without  the 
free  use  of  the  chisel. 

There  is  one  obvious  difficulty  in  the  introduction  of  a 
peg-graft,  for  if  half  be  driven  into  the  medullary  cavity 
of  one  fragment  it  is  impossible  to  complete  the  introduc- 
tion of  the  other  without  undue  traction  of  the  limb.  To 
overcome  this  difficulty,  the  end  of  the  graft  which  pro- 
trudes from  the  medullary  cavity  of  one  fragment  should 
be  laid  in  a  groove  cut  in  the  other  during  traction  of  the 
limb.  When  the  traction  is  relaxed  the  end  of  the  peg 
glides  past  the  groove  into  position.  The  alignment  is  of 
necessity  perfect. 

It  must  be  remembered  that  overstrenuous  traction  of 
the  arm  in  a  case  of  ununited  fracture  of  the  humerus 
will  produce  transient  musculo-spiral  paralysis,  and  give 
rise  to  anxiety  for  two  or  three  months.  The  peg-graft 
is  admirable  if  it  were  not  for  the  real  danger  of  fracture 
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during  convalesence.  (Plate  V.,  Fig.  10).  This  acci- 
dent has  occurred  over  and  over  again  notwithstanding 
the  greatest  care  in  applying  splints  and  plaster  dressings. 
Owing  to  this  liability  to  fracture,  the  use  of  peg-graft 
may  with  advantage  be  confined  to  cases  of  fracture  or 
defect  in  the  bones  of  the  forearm  (Plates  II.  and  III., 
Figs  3  and  4),  and  more  stable  lateral  inlay  grafts  be 
reserved  for  the  repair  of  femur  and  humerus. 

Injury  to  the  radius  or  ulna  is  followed  often  by  pronsi- 
tion  deformity,  the  correction  of  which  is  an  important 
part  of  the  preliminary  treatment.  An  intramedullary 
peg  in  the  radius  will  not  be  disturbed  by  the  coaxing  of 
the  lower  fragments  into  a  supinated  position,  although, 
whenever  possible,  every  deformity  should  be  corrected 
before  operation  is  undertaken.  When  an  inlay-graft 
is  employed  it  is  a  simple  matter  to  lay  the  upper  end  in 
a  groove  of  the  proper  dimensions  and  then  push  it  for 
a  short  distance  into  the  medullary  cavity  above ;  but  in 
this  case  the  lower  end  may  tend  to  spring  away  from 
the  lower  fragment,  and  some  means  must  be  adopted 
for  its  fixation.  Surrounding  the  bone  by  two  or  three 
heavy  catgut  ligatures  tightly  tied  round  the  graft  suffices 
in  most  cases,  provided  the  rigid  fixation  of  the  limb  is 
afterwards  ensured. 

By  some,  reliance  is  placed  on  the  rigid  fixatioB  of  the 
graft  in  situ  by  mechanical  aids,  and  early  movements  of 
the  limb  are  encouraged  to  stimulajte  the  activities  of  the 
bone  (so  well  seen  in  children)  according  to  Wolff's  law 
(Fig  7).  By  others  the  graft  is  so  arranged  that  success 
entii-ely  depends  on  the  fixity  supplied  by  the  sphnt  or 
plaster  cast,  and  no  movement  is  allowed  for  at  least  three 
months.  All  are  agreed  that  unless  the  graft  Hes  in  its 
bed  incapable  of  movement  the  operation  is  certain  to  fail. 


Plate  XT. 


K<K  9  «1  A 


Plath  XTT. 


Fig.  ■2-2. 

Same  case  after  lemoval  of  graft  some  niorths  later, 
sequently  filled  the  gap  with  excellent  result. 
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Fig.  23. 
Old  fracture  of  the  radius  grafted  by  Major  M'Cullagli.    Firm  con.solulation 

of  graft. 
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In  the  hands  of  Lane,  Hey  Groves,  and  others,  as  might 
be  expected,  excellent  results  follow  the  use  of  plates, 
bolts,  and  screws  in  combination  with  grafts.  This  pro- 
cedure, however,  prolongs  and  complicates  the  operation, 
and  I  am  frankly  afraid  of  disappointments  in  attempting 
too  much.  Bone  nails  can  be  readily  made  with  the  lathe 
and  appliances  provided  with  the  Albee  electro-motor  saw, 
and  the  graft  can  be  thus  secured  in  position.  It  is 
fascinating  but  tedious  work.  I  have  twice  fixed  the 
graft  with  a  series  of  bone  nails,  but  the  operation: 
appeared  to  me  to  be  unduly  prolonged  (Plate  YII.,  Fig. 
14).  B}'  making  the  graft  a  tight  fit  for  the  groove  and 
hammering  it  into  position  reasonable  fixation  can  also  be 
secured. 

lu  all  my  cases  (except  two)  the  graft,  consisting  of 
periosteum,  compact  bone,  endosteum,  and  marrow,  was 
taken  in  the  orthodox  manner  from  the  subcutaneous 
surface  of  the  tibia  by  means  of  Albee's  twin  electro- 
motor saw.  In  the  two  cases — one  a  congenital  disloca- 
tion of  the  hip,  and  the  other  caries  of  the  spine  with 
much  deformity — a  rib-transplant  was  found  most  suit- 
able in  size  and  shape. 

A  note  of  warning  is  necessary  regarding  fracture  of 
the  tibia  from  which  a  graft  has  been  taken.  This  may 
occur  some  months  after  operation.  As  a  precautionary 
measure  a  light  plaster  casing  should  be  employed,  and 
the  use  of  crutches  encouraged  until  strength  of  the  leg 
is  assured.  There  is  little  risk  of  this  accident  if  the 
strong  crest  of  the  tibia  is  avoided  in  taking  the  graft. 

Hey  Groves  expresses  the  thought  of  most  workers  in 
this  branch  of  surgery  w^hen  he  states  that  his  "  feelings 
are  those  of  disappointment  and  hope — disappointment 
that  the  proportion  of  successes  has  been  so  small,  and 
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hope  that  by  the  experience  gained  one  may  be  able  to 
avoid  causes  of  failure,  which  are  seen  to  be  so  obvious, 
and  therefore  so  possible  of  evasion." 

From  the  above  remarks,  based  on  a  study  of  many 
cases,  it  may  be  concluded  that  : — 

1.  Whatever  the  histological  role  the  clinical  usefulness 
of  a  bone-graft  is  not  affected. 

2.  The  final  success  of  bone-grafting  in  cases  in  which 
a  gap  is  bridged  depends  upon  the  operation  of  Wolff's 
law  (Plate  III.,  Fig.  5) — that  is,  the  graft,,  stimulated  by 
strains  and  stresses,  changes  its  internal  architecture  and 
external  conformation  until  the  required  strength  is 
attained.  In  other  words  "the  amount  of  growth  in  a 
bone  depends  on  the  need  for  it  "  (Murphy)  :  (Plate 
IV.,  Fig.  7). 

3.  The  periosteum  should  be  left  on  the  graft,  because, 
although  not  essential,  it  is  the  medium  through  which 
new  blood  vessels  enter  the  graft  and  the  surrounding- 
structures.  Furthermore,  in  removing  the  periosteum 
superficial  layers  of  osteoblasts  may  be  sacrificed.  A 
periosteum-covered  graft  is  less  likely  to  become  rapidly 
absorbed. 

4.  To  provide  the  necessary  strains  and  stresses  it  is 
advisable  to  allow  the  graft  to  functionate  as  early  as 
possible,  but  in  most  cases  preliminary  fixation  for  three 
months  is  essential. 

5.  In  old  ununited  fractures  with  false  joints  the  bone 
in  the  critical  area  near  the  site  of  fracture  is  sclerosed  and 
non-vascular,  and  makes  an  unsuitable  soil  for  that  por- 
tion of  the  gTaft  in  contact  with  this  area.  Growth  in  the 
graft  is  impeded  by  the  surrounding  sclerosis.  Dense 
sclerotic  bone  has  no  osteogenetic  power. 

6.  In  such  cases  a  periosteal  covered  graft,  instead  of 


rLVTK    XV 


Fig.  2(). 

One  of    a    series    of    15  cases   grafted  for  Pott's  caries  in  adults — all 
these  cases  recovered  and  are  ai^jiarently  cured. 


Plate  XVT. 


Fig.  27. 

Sequestrum   removed  from  spinal  graft  a   year  after    operatiou.      There 
was  infection  from  a  bed  sore.   This  did  not  retard  complete  recovery. 


Plate  XYIL 


Fig.  2S. 

Siiinal  uraft  in  a   case   of   vcnebral  tuheiculo.sis.     This  ofticti-  ix-tuinud  to    active  service 

six  months  after  operation. 


Plate  XVIII. 


Fig.  29. 

Fixation  of  the  sacro-iliac  joint  by  a  tibial  graft  in  old  .standing  tuberculosis 
of  the  joint.      Ail  pain  disappeared  after  ojieration.       The  X  marks 
the  position  of  the  graft. 
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exhibiting  osteogenetic  powers  and  responding  to  Wolff's 
law,  may  become  attenuated  and  absorbed  or  break  in  the 
critical  area  five  or  six  months  after  operation  (Plate 
VII.,  Fig.  13). 

7.  In  the  same  class  of  case  very  prolonged  fixation  is 
particularly  unfavourable  to  osteogenesis,  to  the  establish- 
ment of  blood  supply,  and  bony  union.  Early  movements 
and  the  bearing  of  mechanical  stress  and  strain,  on  the 
other  hand,  may  lead  to  yielding  of  the  graft  and  failure. 
The  jiroblem  is  a  difficult  one  in  the  case  of  the  humerus 
or  femur,  where  strength  is  essential  from  the  commence- 
ment of  treatment,  but  may  be  solved  by  wide  resection 
of  the  sclerosed  bone,  and  resignation  on  the  part  of  the 
patient  to  a  short  limb. 

8.  But  for  slightly  slower  osteogenetic  powers,  and  a 
real  tendency  to  fracture,  the  intramedullary  peg  is 
effective.  This  method  of  bone-grafting  is  satisfactory 
in  the  case  of  the  radius  and  the  ulna. 

9.  In  the  case  of  the  humerus  and  femur,  long  stout 
inlay  grafts  give  the  best  results.  Sliding  grafts  should 
be  employed  only  in  simple  and  fresh  cases. 

10.  The  bone-graft  has  inherent  bacteria-resisting 
properties. 

11.  Absolute  fixation  of  the  graft  in  its  bed,  either  as 
part  of  the  operation,  or  afterwards,  by  sphnts  or  plaster, 
is  essential  to  success. 

12.  Bone-grafting  for  spinal  caries  is  followed  by  more 
uniformly  successful  results  in  adults  than  is  seen  else- 
where. This  is  to  be  expected,  since  both  the  graft  and 
the  recipient  bed  (in  the  region  of  the  spinous  processes) 
consist  of  healthy  bone. 

13.  As  in  the  operation  of  tendon  transplantation  and 
nerve  suture,  the  operation  of   bone-grafting    should    be 

T.  2  b 
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preceded  by  correction  of  any  existing  deformity  and  by 
the  freeing  of  -  adhesions  in  neighbouring  tendons  and 
joints. 

Fig.  29  shows  a  peg-graft  introduced  into  the  sacro-iliac 
joint  to  promote  fixation  in  a  case  of  tuberculous  disease. 
This  operation  promises  well,  as  the  treatment  of  this 
joint  has  heretofore  proved  unsatisfactory.  I  am  indebted 
to  Dr.  Hardman  for  his  endless  trouble  in  connection  with 
the  radiographic  aspect  of  my  bone-grafting  work.  Space 
only  permits  the  reproduction  of  a  few  of  his  plates. 


Colonel  W.  Taylor  said  that  in  his  experience  sepsis 
always  resulted  in  failure  of  union  of  the  graft.  He  thought 
that  splitting  the  spinous  processes  in  Albee's  operation  in- 
creased the  difficulty  of  the  operation. 

Colonel  Seton  Pringle  advocated  the  use  of  intra- 
medullary pegs,  with  long  plates  to  act  as  supports. 


REVIEW  OF   THE  SURGERY  OF  THE  CHEST 
AS  CARRIED  OUT  AT  '^  THE  FRONT/' 

By  WILLIAM  TAYLOR,  COLONEL  A.M.S. ; 
Ex-Presideut  R.C.S.I.;  and  Consulting  Surgeon  to  the  Forces  in  Ireland. 

[Eead  in  the  Section  of  Surgery,  November  8,  1918.] 

During  my  recent  visit  to  France  the  point  which  struck 
and  interested  me  most  was  the  method  of  dealing  with 
injuries  of  the  chest. 

The  knowledge  I  then  gained,  together  with  that  ob- 
tained since  my  return  by  reading  Duval's  work,  of  which 
a  translation  has  recently  been  published,  induced  me  to 
bring  this  short  review  of  the  subject  before  you  in  this 
communication. 

It  may  be  truly  said  that  the  surgery  of  the  lung  has 
been  revolutionised  during  the  war.  The  change  has 
simply  been  that  of  harmonising  or  adapting  the  prin- 
ciples of  surgery  as  they  are  now  applied  to  other  wounds 
to  those  of  the  lung  and  chest.  The  surgery  of  the  lung 
has,  therefore,  taken  its  place  in  the  routine  of  general 
surgery. 

This  change  has  been  the  outcome  of  the  work  of  Duval 
and  many  other  surgeons — British,  French,  and  American. 
It  was  estimated  that  the  mortality  due  to  chest  wounds 
at  the  aid-posts  was  from  25  to  30  per  cent.  The  seriously 
wounded  die  either  on  the  field  or  at  the  aid-post. 
Hfjemorrhage  and  mechanical  asphyxia  (open  thorax  with 
traumatopnoea)  are  two  chief  causes  of  death.  Deaths 
on  the  field  are  mainly  due  to  htpmorrhage  from  the  large 
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vessels.  Cases  of  that  type  do  not  appear  in  any  statistics. 
The  mortahty  of  chest  wounds  at  the  casualty  clearing 
stations  averaged  from  1)~>  to  20  per  cent.  In  stationary 
or  base  hospitals  the  mortality  was  about  10  to  12  per  cent. 

The  mortality  is  thus  proportionately  lower  the  further 
one  proceeds  from  the  fighting'  line.  It  is  now  a  generally 
accepted  rule  that  a  chest  wound  is  to  be  detained  in  the 
nearest  medical  unit  which  can  receive  and  deal  with  it. 
The  only  cases,  therefore,  which  reach  the  base  hospitals 
are  those  in  very  good  condition  who  have  survived  the 
complications  of  the  tirst  few  days.  The  mortality  of 
these  cases  at  the  three  different  places  at  which  they  may 
be  treated  averages  from  18  to  20  per  cent.  That  does 
not  include  the  mortality  arising  from  chronic  sequelip — 
such  as  long-standing  empyema,  abscess  of  the  lung  and 
late  complications  generally.  Such  a  mortality  was  un- 
suspected before  the  war. 

The  explanation  is  simply  that  experience  before  this 
war  was  based  upon  the  practice  of  bullet  wounds,  whereas 
in  this  war  shell  wounds  preponderate.  Bullet  wounds 
are  comparatively  trivial. 

In  Duval's  experience,  the  proportion  of  shell  wounds 
to  bullet  wounds  was  as  3  to  1,  whereas  the  mortality  of 
shell  wounds  to  bullet  wounds  was  14  to  1.  A  bullet 
wound  is  either  fatal  at  once,  from  htrmorrhage  due  to 
injury  of  a  large  vessel,  or  it  is  comparatively  benign.  A 
bullet  wound  is  either  aseptic  or  seldom  followed  by  grave 
infection,  and  to  this  is  due  its  lower  mortality.  It  is  the 
septic  dangers  in  connection  with  shell  wounds  that  render 
them  so  dangerous. 

A  shell  wound  in  which  the  foreign  body  is  retained  in 
the  lung  is  attended  by  a  much  higher  death-rate  than  a 
through  and  through  shell  wound.     This  only  bears  out 


By  Colonel  William  Taylor.  379 

the  general  rule,  that  the  retention  of  a  small  fragment  with 
any  other  foreign  matter  carried  in  with  it  is  a  factor  of 
considerable  peril.  It  has  also  been  proved  that  the  mor- 
tality is  highest  during  the  first  48  hours;  60  per  cent. 
die  within  this  time.  The  death-rate  rises  again  between 
the  seventh  and  eighth  days.  A  fact  of  great  importance 
was  estabhshed  by  Hartmann,  viz.  :  "  The  great  gravity 
of  open  wounds  of  the  chest  as  opposed  to  closed." 
Wounds  with  an  open  thorax  are  at  least  twice  as 
dangerous  as  those  witba  closed  thorax. 

Whether  the  lung  has  a  foreign  body  retained  in  it  or 
not.  it  is  very  probable  that  other  foreign  substances,  such 
as  fragments  of  clothing  or  pieces  of  bones  from  the  chest 
wall,  will  be  found  in  the  lung  substance.  The  deeper  the 
foreign  substances  are  driven  in  the  more  serious  the 
infection. 

A  lung  wound  is  like  any  other  wound.  It  is  con- 
taminated by  the  mere  entrance  of  the  foreign  body, 
whether  this  is  retained  or  not.  Like  any  other  wound, 
there  is  an  area  of  necrotic  tissue,  which  forms  a  culture 
medium  for  the  growth  of  organisms.  As  with  any  other 
wound,  in  a  few  hours  it  will  become  infected,  and  the 
infection  will  follow  the  same  course  as  in  any  war  wound. 
The  anatomical  injuries,  the  infecting  foreign  bodies,  and 
the  organisms  are  all  similar  to  those  in  other  wounds. 
Remote  injuries  in  the  lung  are  also  important. 

Tlie  lower  lobe,  sometimes  the  middle  lobe,  whether 
injured  or  not,  may  be  in  a  state  of  collapse,  partly  reflex 
and  in  part  due  to  pressure  from  the  hsemothorax.  A 
compensatory  emphysema  is  present  above.  On  the 
injured  side  this  collapse  is  beneficial,  putting  the  part  at 
rest,  minimising  the  inflammatory  processes,  and  helping 
to  arrest  haemorrhage.    On  the  uninjured  side  it  is  commcv. 
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to  find  it  localised  to  a  small  area  near  the  base  of  the  lung 
posteriorly. 

Occasionally  it  involves  the  whole  lower  lobe,  and  in  a 
few  instances  the  entire  uninjured  lung  has  been  so 
affected.  The  slighter  degrees  pass  off  in  a  week  or  even 
less,  but  in  the  more  severe  degrees  it  may  require  three 
weeks  to  pass  off.  On  the  uninjured  side,  if  extensive,  the 
condition  must  be  considered  somewhat  serious.  Tiic 
presence  of  extensive  collapse  is  a  contraindication  to 
operation.  Among  early  septic  complications  empyema 
on  the  opposite  side  is  not  uncommon.  -25  per  cent. 
of  wounds  of  the  lung  cause  death  from  haemorrhage 
and  as]3hyxia.  Cases  which  die  from  hai-morrhage  at  the 
regimental  aid-posts  are  quite  beyond  surgical  interven- 
tion, but  it  is  different  with  those  which  reach  the 
C.  C.  S.  (casualty  clearing  station). 

Pierre  Delbet  has  repeatedly  insisted  that  there  are  cases 
of  preliminary  hftmorrhage  in  which  an  operation  might 
save  a  dying  man,  while  doing  nothing  leaves  to  his  fate 
a  man  who  might  have  been  saved.  As  60  per  cent,  of 
the  deaths  from  lung  wounds  take  place  within  48  hours, 
it  is  reasonable  to  conclude  that  a  very  considerable 
number  of  these  deaths  are  due  to  ha'morrhage.  If  left 
alone,  death  is  certain.  Operation  cannot,  therefore, 
make  matters  worse. 

Lungs  which  are  adherent  and  wounded  extensively  are 
liable  to  very  severe  haemorrhage.  Two  factors  necessary 
for  the  spontaneous  arrest  of  haemorrhage  from  an  injured 
lung  are  absent  in  such  cases.  The  lung  cannot  retract, 
and  a  hamothorax  cannot  take  place  to  such  an  extent  as 
to  compress  it.  In  cases  of  closed  thorax,  blood  may  leak 
through  a  wound  in  the  diaphragm  into  the  abdomen. 

Fatal  intrapleural  Iia'morrhage  is   much  less   common 
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than  fatal  external  bleeding".     Fatal  hsemothorax  is  more 
common  in  connection  with  wounds  of  the  upper  lobe. 

At  the  beginning  of  the  war  surgical  treatment  of 
dangerous  pulmonary  bleeding  was  a  mere  hypothesis, 
which  had  been  raised  on  general  principles,  but  which 
had  been  rejected  as  impracticable.  Duval  was  the  first 
?cs  state  positively  that  immediate  operation  could  save 
some  of  the  cases  of  severe  pulmonary  haemorrhage,  and 
his  first  results  showed  9  recoveries  out  of  14  cases  operated 
upon.  Hartmann,  who  was  at  first  strongly  opposed  to 
operation  for  the  arrest  of  pulmonary  ha-moiThage,  is  now 
strongly  in  favour  of  it.     Tnffier  followed  suit. 

All  cases  of  severe  chest  wounds  are  in  a  condition  of 
grave  shock,  and  one  must  judge  quickly  whether  this 
dangerous  condition  is  due  solely  to  shock  or  to  hfemor- 
rhage.  If  there  is  an  open  thorax,  or  if  the  blood  is 
flowing  freely  from  a  small  entrance  or  exit  wound,  there 
is  no  difficulty  in  determining  the  question.  It  is  in  cases 
of  intrapleural  hremorrhage  that  one  is  in  doubt-as  to  how  to 
act.  Blood-pressure  alone  is  of  use  in  determining  this 
question. 

If,  in  spite  of  warmth,  the  blood-pressure  progressively 
falls,  operation  is  indicated,  as  haemorrhage  is  outweigh- 
ing shock.  Duval  states  that  thoracotomy  for  the  arrest 
of  haemorrhage  from  a  wound  m  a  lung  is  analogous  to  a 
laparotomy  for  the  arrest  of  haanorrhage  from  a  bleeding 
tube  after  rupture  of  a  tubal  pregnancy. 

It  has  been  shown  that  thoracotomy  has  practically  no 
effect  on  arterial  pressure.  The  operation  can  be  per- 
formed with  a  blood-pressure  as  low  as  50  mm,  Hg.,  when 
a  laparotomy  could  not  be  tolerated. 

The  patient's  general  condition  never  offers  a  contra- 
indication of  thoracotomv.     It  is  believed  that  two-thirds 
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of  the  cases  of  c-hest  wounds  with  hemorrhage  can  be 
saved  by  early  operation,  and  direct  arrest  of  the  bleeding 
from  the  lung.  The  gravity  of  the  prognosis  of  lung 
wounds  is  increased  considerably  by  the  frequency  with 
which  plem'opulmonary  lesions  of  the  opposite  side  occur, 
and  this  is  a  further  argument  in  favour  of  the  early 
extraction  of  foreign  bodies  from  the  lung. 

Infection  of  the  ha-mothorax  in  bullet  wounds  is  excep- 
tional. When  there  is  a  large  opening  in  the  thoracic 
wall  an  aerobic  infection  from  without  is  added  to  the 
anaerobic  infection  arising  from  the  pleuro-pulmonary 
wound.  This  mixed  infection  i?  one  of  the  reasons  why 
"  open  thorax  "  is  so  dangerous. 

Colonel  Elliott,  F.E.S..  has  demonstrated  that  the  in- 
fection of  the  hsemothorax  originates  in  the  clots  of  fibria 
and  blood  which  form  on  the  surface  of  the  wound,  and 
collect  in  the  pleural  cavity.  It  has  been  shown  that  the 
clot  or  fluid  at  the  bottom  of  the  pleural  cavity  is  often 
infected  with  anaerobes  while  the  upper  layers  of  the  fluid 
may  still  be  sterile.  Later,  the  whole  mass  will  be  in- 
fected. This  anaerobic  infection  of  the  fluid,  as  a  rule, 
only  declares  itself  about  the  sixth  or  seventh  day.  but  it 
occasionally  does  so  on  the  second  or  third  day. 

Earlj'^  and  marked  haemolysis  seems  to  be  one  of  the 
most  reliable  macroscopic  appearances  of  infection  of  a 
haemothorax.  This  infection  leads  to  a  hicmopneumo- 
thorax,  either  free  or  loculated,  which  is  always  severe  and 
often  fatal. 

The  gravity  of  chest  wounds  fiom  the  fifth  day  onwards 
is  due  to  pleural  suppuration  much  more  than  to  infection 
of  the  lung  itself.  Closure  of  the  track  of  the  wound  in 
the  lung  at  both  ends  will  certainly  protect  the  pleura 
against  infection  bv   anaerobes  coming   from  within  the 
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lung  wound,  and  thus  protect  the  patient  from  a  grave 
inteetion,  whk-h  constitutes  one  of  the  princijial  dangers 
in  chest  wounds. 

The  treatment  of  penetrating  wounds  of  the  lung  will 
depend  upon  whether  the  wound  of  the  lung  is  entirely 
superficial,  whether  the  foreign  body  is  retained,  or  whether 
the  case  is  one  of  the  through  and  through  type. 

(1)  For  a  superficial  wound  of  the  lung,  excision  may 
be  practised  and  the  w^ound  sutured,  so  as  to  arretit 
haemorrhage. 

(2)  In  penetrating  wound  with  retained  foreign  body, 
the  foreign  body  should  be  extracted  through  its  entrance 
track.  Fragments  of  clothing  and  bone  are  removed.  The 
track  is  then  cleansed,  and  the  o[)ening  into  the  lung  is 
sutured,  so  as  to  guard  against  subsequent  infection  of  the 
pleura  from  the  lung. 

(3)  In  penetrating  through  and  through  wounds,  suture 
of  the  entrance  and  exit  wounds  must  be  performed,  but 
Duval  has  never  carried  out  the  ideal  procedure  of  cleansing 
out  the  entire  track. 

Mere  closure  of  the  openings  is  not  complete,  but  Duval 
states  that  in  the  majority  of  cases  it  succeeds,  and  in 
many  cases  it  is  the  only  procedure  w'hich  is  practicable. 
It  has  the  merit  of  preventing  infection  of  the  pleura  from 
the  lung  wound.  Primary  extraction,  immediate  or  early, 
of  all  kinds  of  foreign  bodies  from  the  lung  must  be  looked 
upon  as  the  rational  treatment  for  preventing  infection 
of  gunshot  wounds  of  the  lung.  By  this  procedure  alone 
pleuro-pulmonary  infection  can  be  avoided. 

Surface  wounds  of  the  lung  and  ragged  \^"ounds  of  the 
edges  of  the  lobes  allow  of  excision  and  suture,  but  any- 
thing more  than  gentle  swabbing  is  not  justifiable  in  pene- 
trating or  perforating  wounds. 
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Sepsis  in  the  lung  occurs  early — much  earlier  than  in 
the  pleura — hence  early  operation  is  advisable. 

From  the  thirty-sixth  hour  onwards  a  focus  of  pul- 
monary congestion  is  formed  round  the  foreign  body  or 
wound  in  the  lung.  Operation  at  that  time  would  be 
undertaken  on  already  infected  tissue.  The  result  would, 
tlierefore,  be  uncertain,  if  not  positively  bad.  Excision  of 
a  contaminated  wound  before  infection  develops,  as  in 
other  wounds,  gives  good  results. 

Bullet  wounds  should  be  left  alone  unless  they  give  rise 
to  dangerous  haunorrhage.  Minute  fragments  of  shell 
may  also  be  left  alone,  as  they  do  not  carry  in  pieces  of 
clothing,  and  they  are  often  sterile. 

'"Open  thorax  "  is  a  term  coined  to  describe  those  cases 
in  which  the  thoracic  wall  is  widely  opened  and  air  passes 
directly  into  the  pleural  cavity  witli  each  res])iratory  move- 
ment. 

For  two  reasons  such  a  wound  must  be  closed  :  to  lessen 
the  danger  of  asphyxia  and  to  jirotect  the  ))leura  against 
infection  from  without.  This  closure  is  a  matter  of 
extreme  urgency,  and  should  be  done  as  soon  after  in- 
fliction of  the  wound  as  possible — in  the  regimental  aid- 
[iost  or  in  the  advanced  dressing  station — but  mere  closure 
is  an  unfinished  operation,  which  should  be  completed  by 
dealing  directly  with  the  wound  of  the  lung  when  the  case 
reaches  the  C.  C.  S.  Open  thorax  is  frequently  accom- 
panied by  fractures  of  the  ribs  or  scapula,  from  \\hich 
portions  of  bone  are  generally  driven  into  the  lung  or 
])leura,  and  these  must  be  removed. 

Wounds  of  the  diaphragm  must  always  be  sutured.  If 
haemorrhage  is  taking  place  it  must  be  dealt  with  first ; 
otherwise  a  w^ound  of  the  diaphragm  should  always  be 
treated  first. 
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If  the  liver  is  involved  the  opening  is,  if  necessary,  en- 
larged, so  as  to  give  access  to  that  organ.  The  liver 
wound  is  then  cleaned  with  a  Volkniann's  spoon,  followed 
by  swabbing,  and  sutured.  It  is  strongly  emphasised  that 
a  foreign  body  should  never  be  left  in  the  liver.  The 
opening  in  the  diaphragm  is  then  closed  with  one  or  more 
mattrass  sutures,  and  the  chest  is  subsecjuently  treated. 

Duval  delivers  the  lung  on  to  the  chest  wall,  almost  like 
small  intestine  from  the  abdomen.  He  has  proved  that 
the  rules  of  general  surgical  technique  are  perfectly  ap- 
plicable to  the  lung. 

As  regards  the  anaesthetic,  it  is  advisable  not  to  ad- 
minister a  general  anaesthetic  by  inhalation.  Local 
anrt'sthesia  is  best,  but  if  a  general  ana?sthetic  is  to  be  used, 
it  should  not  be  ether.  Gas  and  oxygen  or  chloroform  with 
oxygen  may  be  given  by  the  Shipwey  apparatus. 

As  regards  the  site  of  operation,  an  antero-external  in- 
<jision  from  the  mid-axillary  to  the  parasternal  line,  about 
the  level  of  the  fifth  rib,  gives  the  easiest  access,  but,  of 
course,  the  incision  may  at  times  be  modified  in  position 
according  to  the  site  of  the  lesion  in  the  chest  wall. 
Sometimes  two  incisions  are  required — one  for  thoraco- 
tomy, the  other  for  dealing  with  the  parietal  w^ound. 

Drainage  of  the  pleura  need  never  be  considered.  It  is 
not  required,  and  is  not  practised.  When  the  thorax  is 
opened,  the  lung  should  be  dealt  with  first,  and  the  toilet 
of  the  pleura  performed  subsequently. 

Colonel  Gray  states  that  during  one  month  at  one  group 
of  C.  C.  S.s  •225  cases  were  operated  upon ;  198  were 
drained — of  these,  99,  or  50  per  cent.,  died;  57  were 
closed  completely — of  these,  only  17,  or  29.8  per  cent., 
died. 
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Arrest  of  Hcemorrhage  from  the  Lung. — There  are  three 
methods  : — 

1.  PlugfT^ing — which  is  only  a  makeshift,  but  which, 
under  certain  conditions,  must  be  resorted  to. 

2.  Suture  of  lung. 

3.  Ligature  of  the  bleeding"  vessel — which  is  ideal. 

Practice  has  shown  that  one  can  count  upon  the  resist- 
ance of  the  lung  tissue  itself  to  arrest  hfpmorrhage  in  '<i, 
track,  both  ends  of  which  have  been  closed. 

With  regard  to  the  extraction  of  foreign  bodies,  it  is 
generally  stated  that  it  is  best  not  to  make  a  new  incision, 
but  to  make  every  effort  to  extract  the  foreign  body  througli 
the  opening  by  whicli  it  entered.  The  tract  is  sub- 
sequently cleaned  out  with  a  gauze  wick  held  in  a  long 
forceps.  Suturing  should  be  accurately  performed,  and' 
the  pleura  carefully  adjusted. 

The  pleural  cavity  must  be  emptied  of  blood  and  clot, 
and  the  whole  extent  of  the  pleural  surface  is  wiped  dry. 
The  opening  in  the  chest  wall  is  then  closed  by  careful 
suturing  in  layers.  The  air  may  or  may  not  subsequently 
be  withdrawn.  Distress  in  breathing  is  often  completely 
relieved  by  its  withdrawal.  If  a  septic  effusion  develops 
later  it  can  be  drained. 

Morphine  and  camphor  must  be  given  freely.  The- 
patient  should  be  placed  in  a  semi-sitting  position. 

No  examination  of  the  chest  is  undertaken  for  three  or 
four  days.  In  most  cases  the  temperature  drops,  and 
becomes  normal  about  the  third  or  fourth  day  after  opera- 
tion. 

The  ward  or  tent  must  be  kept  very  warm,  and  the 
patient  should  never  be  allowed  to  inhale  damp  or  cold  air. 

Watch  is  kept,  by  puncture  with  an  exploring  needle, 
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for  accumulation  of  fluid  in  the  pleural  cavity.  If  bacteria 
are  shown  to  be  present  and  increasing  in  numbers,  and 
if  the  patients  show  the  clinical  signs  of  infection,  the 
stitches  in  some  C.  C.  S.s  are  removed  and  a  tube  inserted. 
In  other  C.  C.  S.s  the  fluid  is  repeatedly  drawn  off — as 
many  as  six  or  seven  times — at  daily  intervals,  and  many 
patients  recovered  without  further  operative  interference. 

On  admission  to  the  C.  C.  S.  cases  are  immediately  put 
into  warm  beds,  and  treated  for  shock  with  hot  air.  If 
they  do  not  respond  quickly  an  intravenous  injection  of 
blood  is  given  (500  to  850  ccs.),  and  operation  is  proceeded 
with  as  soon  as  possible  subsequently. 

It  is  found  by  experience  that  operation  can  usually  be 
undertaken  about  six  hours  after  admission  to  the  C.  C.  S. 
In  other  cases  blood  transfusion  is  done  during,  or  im- 
mediately after,  the  completion  of  the  thoracic  operation. 
Many  lives  have  been  saved  by  blood  transfusion  after  the 
operation  has  been  completed. 


NOTE  ON  CASE  OF  REMOVAL  OF  FOREIGN 
BODY  FROM  THE  LUNG. 

By  LIEUT.-COL.    SETOX  PEINGLE,  F.E.C.S.l. ; 

Surgeon  to  Eoyal  City  of   Dublin   Hospital;   0.    C.     Irish  Counties 
War  Hospital. 

[Read  in  the  St'c-tion  of  Surgery,  November  8,   1918.] 

The  advisability  of  removing  a  projectile  which  has 
been  retained  in  the  lung  long  after  the  woinid  has  healed 
is  a  question  which  everj^  surgeon  engaged  on  war  work  is 
called  on  to  decide  from  time  to  time. 

I  do  not  desire  to  debate  the  subject  in  this  paper,  and 
indeed  the  proper  line  of  treatment  to  be  adopted  in 
these  cases  has  already  been  fairly  well  established. 

It  may  be  taken  that  a  rifle  or  shrapnel  bullet  or  a 
small  piece  of  shell  may  lie  in  the  lung  for  years  without 
causing  symptoms  or  apparently  injuring  the  tissue  of 
the  lung.  All  such  cases  are  best  left  alone,  whereas  a 
large  irregular  fragment  of  shell  generally  leads  to  trouble 
and  should  be  removed. 

In  the  case  which  I  want  to  describe  on  this  occasion  a 
rifle  bullet  was  lodged  in  the  lower  lobe  of  the  lung  for  two- 
and-a-half-years.  But  the  patient  suffered  considerable 
pain  with  any  exertion,  and  I  felt  justified  in  advising  its 
removal. 

The  Notes  on  the  case  are  as  follow  : — 

Private  A.  W.,  aged  28,  wounded  on  the  6th  of  April, 
1916,   by    a  bullet   entering  below  the   apex   of   the  left 
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scapula;  there  was  no  wound  of  exit.  He  had  severe 
haemoptysis  for  several  days  after  the  receipt  of  the  injury. 
He  spent  two-and-a-half  months  in  hospital,  and  then 
returned  to  his  unit  at  home,  but  on  account  of  pain  in 
the  chest  on  any  exertion,  he  was  unable  for  ordinary 
dut} ,  reporting  sick  on  many  occasions,  and  being  in 
several  hospitals  at  different  times  before  arrival  here. 

On  examination  the  healed  wound  was  seen  in  the  back 
of  the  left  chest.  An  X-ray  examination  revealed  th& 
bullet  lying  in  the  lower  left  lung,  apparentlj^  in  the 
tongue  of  lung  tissue  which  lies  in  the  sulcus  between  the 
diaphragm  and  the  lower  posterior  thoracic  wall. 

Operation. 

Ether  by  the  intratracheal  method  was  administered  by 
Captain  Crawford.  Four  inches  of  the  seventh  rib  were 
excised  sub-periosteally  from  the  mid-axillary  line  back- 
wards. Before  opening  the  pleura,  I  was  able  to  free  it 
by  blunt  section  from  the  under  surface  of  the  ribs  above 
and  below,  and  also  at  either  end  of  the  incision — thus 
mobilising  the  pleura  to  an  unexpected  exent.  On 
opening  the  pleura  no  adhesions  were  found.  The  hand 
was  passed  into  the  chest  and  grasped  the  part  of  the 
lung  involved,  which  was  delivered  through  the  incision, 
and  then  caught  in  a  rubber-covered  forceps.  The  bullet 
was  easily  felt  about  an  inch  deep  in  the  lung.  An 
incision  was  made  over  it,  and  it  was  easily  extracted. 
The  space  in  which  it  lay  was  swabbed  with  ether,  and 
obliterated  by  two  mattress  stitches  of  catgut,  which  com- 
pletely controlled  the  slight  h£emorrhage  present.  The 
whole  area  involved  was  buried  by  a  continuous  Lembert 
^'iture  of  the  visceral  pleura.    The  part  of  the  lung  which 
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had  been  withdrawn  from  the  chest  was  sponged  with 
ether  and  returned  to  the  thoracic  cavity.  The  parietal 
pleura  w^as  then  sutured  by  a  continuous  mattress  stitcfh 
everting  the  edges,  the  mobilisation  mentioned  above 
allowing  this  to  be  easily  performed. 

Before  the  last  stitch  was  tied  Captain  Crawford  was 
able  to  expand  the  lung  tightly  against  the  pleura,  thus 
expelling  the  air  from  the  pleural  cavity.  The  muscles 
were  stitched  in  two  layers,  and  the  skin  was  united  with  a 
continuous  suture.  No  drainage  was  employed.  Im- 
mediately after  the  operation  air  could  be  heard  entering 
the  lung  freely. 

The  patient  made  a  rapid  recovery  without  interruption 
apart  from  a  mild  bronchitis  of  both  sides  and  a  slight 
amount  of  localised  surgical  emphysema.  Two  days 
after  the  operation  Major  Harvey,  O.i/c  Medical  Section, 
reported  : 

"  Ehonchi  can  be  heard  in  both  lungs;  the  voice  is  not 
quite  so  well  conducted  on  the  left  side.  No  pleural  or 
pneumonic  sounds  are  to  be  heard." 

I  was  agreeably  pleased  at  the  ease  of  the  whole 
procedure.  This  was  undoubtedly  due  to  the  intra- 
tracheal anaesthesia  so  ably  administered  by  Captain 
Craw^ford  w^ith  his  own  apparatus.  He  was  able  to  allow 
"the  lung  to  retract  at  will,  or  on  the  other  hand  could  so 
expand  it  that  it  bulged  from  the  wound.  The  number 
and  force  of  the  respiratory  movements  were  entirely 
under  his  control,  so  that  when  required  the  patient 
could  be  put  into  a  condition  of  apncea,  thus  greatly 
facilitating  all  manipulations,  permitting  accurate 
suturing,  &c.  In  my  opinion  this  method  of  anaesthesia 
places  the  surgery  of  the  chest  on  quite  a  new  basis,  and 
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leaves  the  surgeon  entirely  independent  of  positive  or 
negative  pressure  chambers.  Captain  Crawford  is  to  be 
congratulated  on  being  the  first  to  introduce  this  method 
to  Ireland.  I  was  also  greatly  struck  by  the  toughness 
of  the  lung  tissue  and  of  the  pleura  which  held  sutures 
admirably.  The  bullet  immediately  on  removal  was 
dropped  into  culture  media,  but  proved  sterile. 
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By  GEORGE   PEACOCKE,  M.D.,   F.R.  C.P.I. 

[Kead  in  the  Section  of  Medicine,  November  15,  1918.] 

My  first  and  very  pleasant  duty  at  this  our  opening 
meeting  for  the  present  Session,  is  to  thank  you  for  the 
honour  you  have  conferred  on  me  by  electing  me  as  your 
President  for  the  coming"  year.  I  am  deeply  sensible  of 
the  honour,  and  trust  that  during  my  term  of  office  I  shall 
preserve  the  worthy  traditions  handed  down  to  me  by  my 
predecessors  in  the  Chair. 

In  tlie  work  of  the  Academy  I  have  taken  a  great  interest 
since  I  was  elected  a  Fellow,  nearly  25  years  ago,  and  on 
the  Council  of  this  Section  I  have  served  without  a  break 
for  the  past  16  years.  During  that  time,  but  especiallj'  of 
late  years,  I  have  noticed  a  growing  decline  in  the  interest 
taken  by  the  Fellows  in  the  Sectional  meetings.  Our  late 
President,  Dr.  Drury,  discussed  this  subject  very  fully  in 
his  Inaugural  Address  last  year.  It  is,  therefore,  un- 
necessary for  me  to  say  more  on  the  matter.  I  fully 
endorse  all  that  he  said  on  that  occasion. 

During  the  present  Session  it  has  been  decided  on  the 
recommendation  of  the  General  Council  to  hold  fewer 
Sectional  meetings.  In  the  Medical  Section,  there  will 
be  only  four  meetings  instead  of  six,  oiu-  usual  number. 
I  hope  the  meetings  will  be  well  attended,  that  our  Secre- 
tary will  not  find  it  difficult  to  obtain  sufficient  and  suit- 
able material  for  them,  and  that  the  discussions  will  be 
helpful  and  illuminating. 
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We  are  met  to  discuss  the  nature  and  symptoms  of  the 
great  pandemic  which  during  the  past  few  weeks  has 
swept  over  the  entire  world,  and  exacted  a  heavy  toll  of 
sickness  and  death.  It  is,  I  think,  generally  held  that  the 
causal  organism  of  the  disease  is  the  Bacillus  infiuenzcp, 
but  many  consider  that  some,  as  yet  undiscovered,  virus 
IS  responsible  for  the  present  epidemic. 

When  uncomplicated,  influenza  is  not  a  malady  that 
often  causes  death.  The  high  mortality  of  the  present 
epidemic  is  due  almost  entirely  to  the  frequency  with 
which  cases  have  become  secondarily  infected  with  pneu- 
mococci  and  streptococci — a  striking  feature  of  the  present 
visitation. 

The  public  have  been  unduly  alarmed  by  the  writings 
in  the  press,  and  something  akin  to  a  panic  has  resulted. 
The  death-rate,  no  doubt,  Ls  a  high  one,  but  if  the  case 
mortality  could  be  estimated,  it  would  not  be  found  to  be 
of  very  formidable  dimensions. 

The  figures  for  a  large  hospital  with  which  I  am  con- 
nected, and  to  which  the  milder  cases  are  not  admitted, 
are,  for  the  month  of  October,  497  admissions,  with  32 
deaths,  a  percentage  of  6.5.  In  my  own  private  practice 
the  rate  is  lower — a  generous  estimate  would  not  amount 
to  a  death-rate  of  2  per  cent. 

The  symptoms  presented  by  the  disease  are  many  and 
various.  In  the  severe  cases,  especiaUy  those  complicated 
by  pulmonary  affections,  I  have  noticed  the  great  fre- 
quency with  which  cyanosis  occurs— the  lividity  appearing 
early,  and  persisting,  often  for  many  days,  until,  as  is 
usual  in  these  cases,  a  fatal  termination  ensues. 

Laryngitis  is  extremely  common,  giving  rise  to  con- 
siderable pain  over  the  larynx,  a  distressing  brassy  cough 
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and  hoarseness,  amounting  in  many  cases  to  complete 
loss  of  voice. 

Delirium,  either  of  a  low  muttering  tj^oe  or  more  violent 
in  character,  is  met  with  in  many  cases,  and  often  persists 
for  .some  days  after  the  temperature  has  become  normal. 
Mania,  following  the  pyrexia!  period,  and  lasting  for  ten 
days,  I  have  seen  in  one  case. 

The  temperature  chart  is  in  many  cases  a  fallacious 
guide.  Some  of  the  most  severe  cases  I  have  seen  have 
had  only  a  moderate  degree  of  pyrexia.  A  sign  full  of 
omen  is  a  fall  of  temperature  without  any  con'esponding 
fall  in  the  pulse  and  respiratory  rates. 

The  condition  of  the  tongue  I  regard  as  a  helpful  sign 
in  prognosis.  When  moist,  and  not  more  than  lightly 
furred,  the  case  is,  as  a  rule,  progressing  favourably ;  when 
thickly  coated,  and  especially  when  dry,  the  chances  of 
recovery  are  small. 

Vomiting  has  been  a  distressing  and  sometimes  alarming 
symptom  in  many  cases. 

Albuminuria  to  a  slight  degree  is  common  in  the  acute 
stage;  when  abundant,  the  outlook  is  not  favourable. 
Symptoms  of  a  definite  acute  nephritis  I  have  not  observed. 
In  one  case,  which  terminated  fatally,  the  urine  contained 
a  large  amount  of  blood.  Examination  showed  it  was  not 
haematuria,  but  ha^moglobinuria. 

The  pulmonary  signs  are  extremely  varied.  Bronchitis 
or  broncho-pneumonia  is  present  in  a  large  proportion  of 
cases.  Typical  physical  signs  of  a  true  fibrinous  pneu- 
monia are  rare,  even  when,  as  is  frequently  the  case,  the 
sputum  is  rusty,  and  the  general  symptoms  are  those  asso- 
ciated with  the  disease. 

In  the  early  stages  a  pulse  of  80  with  a  temperature  of 
102°  to  103°  is  not  uncommon,  and  in  favourable  cases 
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this  comparatively  slow  pulse-rate  may  continue  through- 
out the  illness.  A  daily  increasing  pulse-rate  is  a  most 
unfavourable  sign. 

During  convalescence  the  pulse-rate  becomes  extremely 
slow.  I  have  on  more  than  one  occasion  found  the  rate 
to  be  only  40  per  minute. 

Jaundice  I  have  seen  in  a  few  cases  :  it  has  been  present? 
in  both  fatal  and  non-fatal  cases.  The  tendency  to 
haemorrhages  has  been  noted  by  all  observers  as  a  common 
complication.  Epistaxis  is  the  most  frequent  form,  and 
occurs  in  severe  and  mild  cases  alike.  Of  more  seriou? 
import  is  bleeding  from  the  mouth  and  gums.  One  case  of 
cerebral  haemorrhage  has  occurred  in  my  practice,  in  a 
young  man,  producing  complete  left-sided  hsemiplegia.  He 
is  now'  recovering.  Otitis  media  occurs  with  sufficient 
frequency  to  merit  recognition.  It  differs  in  no  way  from 
the  affection,  as  it  occurs  in  many  of  the  infectious  fevers. 

Tonsillitis  is  not  common — quinsy  T  have  seen  in  a  few 
cases. 

Unilateral  parotitis  I  saw  in  one  man.  The  condition 
arose  only  a  few  days  before  death,  and  was  associated 
with  an  acutely  septic  condition  of  the  mouth. 

I  have  not  observed  any  case  of  influenzal  meningitis ; 
possibly  in  some  of  the  acute  cases  with  marked  delirium 
I  have  overlooked  its  presence. 

I  have  not  attempted  to  classify  the  varying  types  of 
this  protean  disease,  but  there  is  one  outstanding  form 
which,  with  the  dramatic  suddenness  that  death  ensues, 
deserves  special  mention.  A  pa^tient,  suffering  at  the 
time  from  a  typical  severe  attack,  suddenly  becomes 
alarmingly  ill.  Pain,  often  acute,  is  felt  in  the  chest,  the 
respirations  become  rapid,  and  breathing  greatly  em- 
barrassed; a  frothy  bloody  fluid  is  coughed  up;  delirium, 
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rapidly  passing  into  coma,  ensues,  and  death  may  occur 
in  a  few  hours  after  the  onset  of  these  acute  symptoms. 
I  have  seen  several  such  cases,  but  will  refer  to  only  one. 
A  young  woman,  24  years  of  age,  otherwise  healthy,  com- 
plained on  a  Wednesday  night  of  feeling  sick.  Her  tem- 
perature was  slightly  elevated.  The  next  morning  she 
was  not  so  well,  and  fainted  on  getting  out  of  bed. 
During  the  day  her  condition  grew  worse ;  she  was  re- 
moved to  hospital,  and  when  I  saw  her,  at  7  p.m.  on 
Thursdav  evenino-,  she  was  dving.  Rales  were  audible 
all  over  her  chest ;  she  was  unconscious ;  her  pulse  was 
imperceptible,  and  she  was  coughing  up  fluid  of  the  kind 
I  have  just  described.  She  died  at  10  p.m.  the  same 
evening. 

As  regards  treatment,  I  have  only  to  say  I  know  of  no 
specific.  Salicylate  of  quinine  is  the  drug  I  most  employ 
as  a  routine.     Aspirin  appears  to  relieve  the  headache. 

To  keep  the  bowels  free  and  to  promote  sleep  are,  I  am 
sure,  objects  of  great  importance.  Calomel  I  prefer  as  a 
purgative ;  trional  or  some  preparation  of  opium  for  sleep- 
lessness. Stimulants  are  required  in  most  cases,  and  in 
some  should  be  given  freely. 

The  influenzal  vaccine  prepared  in  the  laboratory  of 
Trinity  College  I  have  used  in  some  cases,  but  I  cannot 
say  I  have  noticed  any  particular  effect  from  its  use.  Its 
value  as  a  prophylactic  is  a  burning  question  at  the  present 
time.  The  subject  will  be  brought  before  you  in  the  paper 
which  is  to  follow,  and  I  trust  there  will  be  a  full  and  free 
discussion 
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By  JOHN  SPEAKES,  Captain  R.A.M.C; 
Assistant  Physician  to  the  Adelaide  Hospital. 

[Read  in  the  Section  of  Medicine,  November  15,  1918,] 

Local  outbreaks  of  influenza  occurring"  during  the  past 
two  years  should  have  warned  us  of  the  approach  of  the 
present  pandemic.  One  of  the  ablest  workers  at  cerebro- 
spinal meningitis  has  stated  that  when  the  percentage  oi 
carriers  of  the  meningococcus  passes  a  certain  point  we 
have  an  epidemic  of  this  disease.  Perhaps  this  is  ap- 
plicable to  influenza.  It  is  28  years  since  the  last  severe 
epidemic,  and  the  intervening  years  have  been  punctuated 
with  sporadic  outbreaks,  which  may  have  caused  an  increase 
in  the  number  of  carriers.  The  course  follow^ed  by  the 
disease  seems  to  have  been  from  west  to  east  and  not  east 
to  v.-est,  as  formerly. 

.Utiology,  etc. 
Influenza  is  extremely  contagious,  possibly  the  most 
contagious  of  all  infections,  and  seems  to  attack  the  strong 
and  the  weak :  old  age  alone  seems  to  confer  some  degree 
of  safety.  Coughing,  sneezing,  &c.,  are  the  main  spread- 
ing factors.  Many  workers  are  now  agreed  that  thv3 
causative  agent  of  this  present  pandemic  is  a  bacillus 
similar  to  that  described  by  Pfeiffer  in  1892.  The  reason? 
mainly  are  : — (1)  The  remarkable  prevalence  of  this 
bacillus  in  the  sputa  of  sufferers  as  compared  to  healthy 
people;  (2)  the  recovery  of  the  bacillus  from  the  blood, 
]^leural  effusions,  &c.,  of  cases  clinically  influenza. 
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While  this  is  not  a  definitely  established  fact,  yet  the 
evidence  in  lavour  of  the  bacillus  is  on  the  increase.  In 
the  Howth  epidemic,  the  bacillus  was  isolated  from  five 
cases  of  the  first  seven  examined,  and  since  then  thev 
examination  of  over  150  sputa  showed  bacilli  present 
morphologically,  indistinguishable  from  PfeifEer"s,  and  in 
all  probability  genuine  influenza  organisms.  Several  un- 
successful attempts  to  recover  organisms  from  the  blood 
have  been  made. 

Incuhation. — The  incubation  period  is  about  two  days. 
This  has  been  noted  by  many  observers,  and  the  onset  has 
been  in  many  cases  remarkably  sudden. 

Types  and  Features. — A  pure  influenza  attack  may  be 
followed  by  a  secondary  pneumonia,  which  was  not  caused 
by  the  influenza  bacillus  in  the  cases  examined,  but  by  a 
streptococcus  or  pneumococcus,  and  occasionally  other 
organisms. 

Influenza  is  protean  in  its  manifestations,  and  has  been 
mainly  of  the  respiratory  type,  with  occasional  instances 
of  gastro-intestinal,  nervous,  and  other  cases. 

The  striking  features  in  many  of  the  respiratory  cases 
have  been  the  presence  of  epistaxis  and  a  tendency  to 
hremorrhages  of  various  kinds,  toxaemia,  grossly  irregular 
temperature,  cyanosis,  early  excessive  watery  nasal  dis- 
charge, albuminuria,  &c. 

PosT-MoRTEM   Exa:\iinations. 

Autopsies  were  made  in  seven  cases,  with  the  following 
results  : — 

Macroscopic. — Lungs. — Two  of  the  cases  had  a  definite 
recent  extensive  fibrinous  pleural  exudate  on  section. 

Some  cases  showed  extensive  broncho-pneumonia  simu- 
lating lobar;  others  showed  definite  areas  of  consolidation, 
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nodular  and  peiii)ronchial,  especially  in  the  right  lower 
lobe,  with  a  definite  tendency  to  coalesce.  Grey  patches 
around  the  bronchioles,  and  intervening  red  areas  were 
seen.  On  squeezing,  purulent  material  exuded  from  the 
bronchioles,  especially  in  the  solid  areas.  The  bronchial 
mucous  membrane  was  hypera:^mic,  and  coated  with  a 
mucopurulent  exudate. 

Sp]cci}s  showed  a  congestion  and  friability  in  three  of  the 
cases. 

Three  hidneys  sliowed  acute  nephritis;  capsules  peeled 
easily,  cortices  had  a  somewhat  boiled  appearance. 

Hearts  showed  a  flabby  condition ;  three  w^ere  dilated. 
Two  cases  showed  patches  of  pericarditis  of  outer  surface 
from  contact  with  pleura  of  lung. 

Livers,  as  a  rule,  were  congested,  and  two  showed  a 

nutmeg  "   appearance  on  section. 

Microscopic. — Lungs. — The  alveoli  contained  E.B.C., 
polymorphos ;  desquamated,  endothelial  cells,  which  were 
round  and  swollen,  also  a  serous  exudate.  Several  of 
the  cases  showed  hsemorrhagic  areas.  The  alveolar  walls 
were  greatlv  congested  and  cedematous,  the  endothelial 
cells  were  swoollen,  and  frequently  projected  into  the 
alveolus ;  in  many  fields  it  was  difficult  to  make  out  the 
alveolar  wall. 

Bronclii.' — These  showed  a  purulent  exudate,  desquama- 
tion, and  hypera^mia. 

Three  kidneys  showed  acute  nephritis,  mainly  of  tubular 
type.  The  cells  lining  the  tubules  were  swollen,  and  the 
lumen  contained  albuminous  material,  and  in  three  cases 
B.B.C.  Congestion  around  the  tubules  was  very  marked, 
and  was  present  to  some  degree  in  the  glomeruli. 

Liver.- — Haemorrhages  were  observed  close  to  the  sur- 
face, and  there  was  marked  general  congestion. 
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In  six  cases  streptococci  were  grown  from  lung  cultures, 
also  pneumococci  in  five  cases,  and  in  two  cases  a 
hgematolysing  staphylococcus.  One  of  the  lung  sections 
stained  by  Gram  showed  a  most  extraordinary  number  of 
streptococci. 

Immunity. 

We  have  been  taught  that  one  attack  of  influenza  does 
not  confer  any  immunitj^  and  that,  on  the  contrary, 
many  people  suffer  almost  yearly  from  "  flu  "  attacks. 
However,  it  is  a  remarkable  fact  that  in  Dublin,  and  in 
several  of  the  country  districts,  it  has  been  observed  that 
those  people  who  had  a  severe  attack  of  influenza  last  July 
are  not  being  attacked  now.  There  are  exceptions  to  this 
it  is  true,  but  the  fact  remains  that  numbers  of  people 
seem  to  have  acquired  some  degree  of  immunity,  assuredly 
conferred  on  them  by  their  July  attack — possibly  this 
immunity  is  of  a  transient  nature,  but  at  any  rate  it  has 
lasted  three  months. 

The  periodicity  of  epidemics  also  tends  to  show  that 
there  is  some  degree  of  general  immunity,  which  gets 
diluted  in  time  by  a  new  population  of  relatively  low  im- 
munity. It  must  also  be  remembered  that  many  attacks 
of  catarrh  are  incorrectly  termed  influenza. 

Prophylaxis. 

On  the  supposition  that  the  July  epidemic  conferred 
?ome  degree  of  immunity,  and  as  piophylactic  vaccines 
against  catarrh  have  met  with  considerable  success,  it 
seems  reasonable  to  suppose  that  a  vaccine  made  of  B. 
influenza  should  confer  some  degree  of  immunity  if 
given  in  suitable  doses.  An  attempt  has  been  made 
to  provide  prophylactic  treatment,  wliich  began  on 
October   7th.      The   reports  received   up  to   the   present 
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have  been  very  favourable,  and  in  many  cases  striking, 
but  it  is  impossible  to  say  definitely  if  the  vaccine 
is  protective  or  if  it  reduces  the  severity  of  the  attack  in 
inoculated  people.  However,  the  evidence  tends  to  show 
that  some  degree  of  immunity  is  acquired  after  two  or 
more  moculations.  The  doses  given  have  been  :  first  dose, 
•25  millions:  second  dose,  40  millions,  approximately. 

It  is  fully  determined  that  no  unfavourable  effects  have 
followed  the  doses.  A  certain  number  of  cases  have  con- 
tracted influenza  within  36  hours  after  their  first  dose, 
and  it  is  advisable  that  all  who  are  inoculated  should  be 
warned  not  to  expose  themselves  to  infection  for  24  hours 
at  least. 

Mixed  vaccines  of  streptococcus,  pneumococcus,  &c., 
have  been  tried,  but  not  on  so  extensive  a  scale  in  Ireland, 
as  it  seems  more  logical  to  try  to  prevent  the  primary 
influenzal  attack,  and  it  is  difficult  to  regulate  dosage  and 
gauge  resulting  immunity  when  using  a  mixed  vaccine. 
Eigid  isolation  has  proved  a  most  efficient  prophylactic 
agent. 

Treatment, 

Calomel,  oxygen,  stimulants,  salicylates,  strychnine, 
&c.,  are,  of  course,  widely  used  and  known  to  everyone. 

Vaccine  treatment  (B.  influenzae)  may  be  tried  in  early 
cases.  Many  observers  are  fully  satisfied  that  the  results 
are  good.  The  doses  should  be  small — 10  to  15  millions 
first  dose.  Further  experimental  evidence  is  necessary, 
as  credit  may  be  wrongly  given  to  a  vaccine  based  on 
the  fallacious  argument  post  hoc,  propter  hoc. 

When  pneumonia  has  set  in  pure  influenza  vaccine  is  cer- 
tainly not  indicated.  The  offending  organism  in  the  main 
is  a  streptococcus,  and  occasionally  the  pneumococcus.     A 
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mixed  vaccine  may  be  used,  but  there  is  not  yet  sufficient 
evidence  to  show  that  it  is  of  any  value.  Serum  treat- 
ment, especially  for  pneumococcal  pneumonia,  has  been^ 
tried,  with  apparent  success,  in  America,  but  not  to  any 
extent  in  Ireland.  Tiie  serum  of  convalescents  seems  to 
be  an  efficient  therapeutic  agent,  and  this  is  an  additional 
argument  in  favour  of  vaccine  prophylaxis.  Anti-strep- 
tococral  serum  seems  certainly  to  be  indicated. 

Conclusions. 

1.  That  the  mass  of  evidence  is  that  the  present  pan- 
demic is  caused  by  a  bacillus  which  morphologically  and 
culturally  resembles  Pfeiffer's. 

2.  That  the  fatal  secondary  pneumonia  is  caused  mamly 
by  a  streptococcus  hipmatolyticus,  which  is  frequently 
associated  witli  ha^norrhagic  tendencies. 

3.  That  there  is  conclusive  evidence  of  acute  nephritis 
and  albuminuria  in  severe  cases. 

4.  That  probably  a  certain  degree  of  immunity  is  con- 
ferred by  prophylactic  use  of  influenza  vaccine,  and  that 
the  use  of  the  vaccine  for  this  purpose  is  justifiable. 

5.  That  further  experiments,  duly  controlled,  are  neces- 
sary to  establish  the  utility  of  influenza  vaccine  for  prophy- 
laxis and  early  treatment. 

I  am  greatly  indebted  to  the  President  for  the  oppor- 
tunity he  has  given  me  to  explain  what  work  we  have 
done  up  to  the  present ;  of  course ,  it  is  premature  yet  to 
oive  detailed  statistics. 


The  President  of  the  Academy  conveyed  the  thanks  of  the 
Section  to  the  authors  of  the  papers,  and  introduced  the 
discussion. 

Dr.  Pollock  stated  that  at  the  Piiclimond  Hospital  the}' 
had  worked  upon  sputum,  nasal  discharge,  empyema  fluid, 
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lung  tissue,  and  heart's  blood  obtained  post-nioifem.  Their 
conclusions  might  be  summarised  as  follows :  (1)  From 
none  of  the  above  materials  could  they  recover  influenza 
bacilli ;  (2)  in  all  cases  either  pneumococci  or  streptococci,  or 
both,  were  recoverable,  the  green  colour  of  the  latter  colonies 
being  remarkable  in  some  instances;  (3)  in  two  cases  organ- 
isms were  grown  from  heart's  blood :  in  one  pneumococci,  in 
another  streptococci;  (4)  as  regards  the  type  of  pneumonia 
present,  one  fatal  case  showed  post-mortem  typical  croupous 
pneumonia  upon  the  right  side,  with  characteristic  broncho- 
pneumonia upon  the  left.  Another  showed  a  similar  combina 
tion,  together  with  acute  tubercle  at  upper  poles.  The  main 
type  of  pneumonia  found  was  broncho-pneumonia,  frequently 
coalescent;  (o)  one  case  showed  bilateral  empyema,  but  no 
pneumonia  of  any  type. 

Professor  E.  J.  McWeeney  said  that  of  the  specimens  of 
sputum  which  he  had  examined  only  a  small  minority  con- 
tained the  Pfeiffer  bacillus.  In  his  experience  the  prevailing 
organisms  were  pneumococci,  strepto-pneumococci,  and 
Micrococcus  catarrhalis.  In  a  few  cases  staphylococci  were 
predominant.  He  had  not  been  able  to  arrive  at  any  conclu- 
sion as  to  the  micro-organism  responsible  for  the  primary  in- 
fluenza, but  considered  the  pneumonia  to  be  due  to  secondary 
infection  with  the  above-mentioned  organisms.  The  pneumo- 
cocci from  severe  cases  had  proved  in  his  hands  non-virulent 
to  rabbits.  Vaccines  made  from  pure  influenza  strains  and 
also  from  the  complicating  organisms  with  and  without 
Pfeiffer's  bacillus  had  gone  forth  from  his  laboratory  in  con- 
siderable quantities,  but  so  far  he  had  not  been  able  to  come 
to  any  well-grounded  conclusions  as  to  theh  protective  or 
curative  value. 

Dr.  Moorhead,  from  the  clinical  point  of  view,  called 
attention  (1)  to  the  occurrence  of  severe  meningeal  sym- 
ptoms, particularly  in  children,  and  asked  whether  the  in- 
fluenzal bacillus  had  been  found  in  the  cerebro-spinal  fluid  in 
any  cases.  In  his  own  experience  he  had  done  a  spinal 
puncture  on  all  such  cases,  and  had  found  the  fluid  under 
great  tension,  but  in  each  case  the  fluid  proved  sterile  on  ex- 
amination; considerable  improvement  followed  the  puncture 
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in  almost  every  instance;  (2)  the  frequency  and  severity  of 
post-influenzal  delirium  and  mania ;  and  (3)  the  frequency  of 
the  development  of  a  post-influenzal  empyema.  In  his 
opinion,  empyema  could  be  easily  overlooked  owing  to  tLe 
fact  that  the  physical  signs  present  were  often  more  those  of 
consolidation  rather  than  of  exudation,  and  he  strongly  advo- 
cated exploratory  puncture  of  the  chest  in  all  doubtful  cases. 
As  regards  vaccines,  he  was  not  in  a  position  to  state  a  dog- 
matic opinion,  but  had  a  decided  impression  that  as  a  prophy- 
lactic they  were  useful  and  tended  greatly  to  mitigate  the 
severitj^  of  a  future  attack,  if  such  developed.  He  had  also 
used  them  largely  in  treatment,  but  was  still  less  prepai'ed 
to  express  an  opinion  till  he  had  tabulated  his  results.  On 
the  whole,  he  was  imfavourable  now  to  their  employment  in 
severe  cases. 

Dr.  Croftox  said  he  quite  agreed  with  Captain  Speares 
that  the  epidemic  was  due  to  the  influenza  bacillus.  The  facts 
that  it  appeared  simultaneously  with  the  epidemic  all  over  the 
world,  that  the  epidemic  appeared  to  be  largely  controlled  by 
inoculation  with  pure  influenza  vaccine,  and  that  the  illness 
often  cut  short  with  it,  were  very  significant.  He  thought  that 
the  failure  to  isolate  the  microbe  was  generally  due  to  unsuit- 
able culture  media,  and  described  a  medium — fresh  human 
blood-agar — on  which  the  microbe  grew  profuse  colonies,  grey 
in  appearance,  often  attaining  a  diameter  of  two  millimetres 
or  more  in  forty -eight  hoiu-s.  The  agar  must  be  made  strictly 
according  to  Eyre's  directions.  He  did  not  agree  that  the 
true  influenza  bacillus  ever  became  Gram-positive.  He 
thought  that  the  microbes  producing  the  complications — viz., 
staphylococci,  strepto-pneumococci,  and  Gram-negative  cocci 
— might  be  a  primarj-  infection  along  with  the  influenza 
bacillus,  but  that  more  fi'equently  the  patient's  own  catarrh 
microbes  became  pathogenic  when  his  resistance  was  lowered 
by  the  influenza  bacillus.  He  referred  to  the  frequency  of 
delayed  resolution  after  the  pneumonia,  and  pointed  out  that 
it  could  be  cleared  up  with  the  thiosinamine  salicylate  or 
thiosinamine-ethyl-iodide. 

Dr.  D.\y  remarked  that  he  found  pneumonic  vaccine  in- 
jected early,  before  pneumonic  symptoms  were  pronounced,  of 
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decided  value,  and  also  a  streptococcus  vaccine  prepared  by 
Dr.  Pollock  of  much  benefit,  especially  in  cases  where  the  ex- 
pectoration was  thin,  copious,  and  purulent.  He  regretted 
that,  like  Dr.  Craig,  he  had  not  been  able  to  tabulate  his  re- 
sults. 

Dr.  0 'Kelly  stated  that  while  engaged  in  making  a  vaccine 
for  a  case  of  influenza  he  had  contracted  the  disease,  and  had 
been  absent  from  hospital  on  that  account  when  the  disease 
was  at  its  height  in  Dublin.  He  had  had  very  encouraging 
reports  on  the  value  of  a  vaccine  made  with  pneumococci  and 
Micrococcus  catarrhalis,  not  merely  in  treatment  but  also  in 
prophylaxis,  although  no  influenza  bacilli  were  in  it.  The  fact 
that  such  a  vaccine,  as  well  as  a  pure  influenza  vaccine, 
seemed  to  protect  against  the  disease  suggested  possibly 
(as  Nicolle  is  recorded  as  having  stated)  that  a  filter-passer 
was  at  fault,  which  might  perhaps  be  present  in  the  various 
vaccines  used.  He  had  so  far  not  isolated  Pfeiffer's  bacillus 
in  any  case.  Two  blood  cultures,  one  sterile,  the  other  yield- 
ing pneumococci  in  pure  cultivation,  had  been  tested  for  an 
ultra-microscopic  virus  with  a  negative  result.  He  thought 
it  was  perhaps  too  soon  to  pass  judgment  on  the  value  of 
vaccine  therapy,  and  trusted  that  at  a  later  date  the  subject 
might  be  brought  before  the  Section  again,  when  more  data 
would  be  available. 

Dr.  Nesbitt  said  that  having  himself  developed  influenza 
within  twelve  hours  of  vaccination  with  his  first  supply  of 
influenza  vaccine,  his  experience  of  its  prophylactic  use  had 
been  brief  and  unfortunate.  He  doubted,  however,  whether 
the  vaccine  had  been  to  blame,  and  felt  that  it  had  played 
rather  a  neutral  part.  In  judging  the  results  of  protective 
inoculation  it  was  necessary  to  remember  the  curious  varia- 
tions in  susceptibility — for  example,  in  a  school  of  87  boys, 
55  were  affected,  while  in  another  institution,  with  a  staff 
of  45  young  adults,  only  8  contracted  the  disease.  In  the 
Richmond  Hospital  an  outbreak  occurred  among  the  staff 
early  in  the  epidemic,  35  persons  being  affected  out  of  a  total 
of  115.  In  these  instances  no  special  precautionary  measures 
were  taken.  All  his  uncomplicated  cases  had  recovered,  and 
the  20-  deaths  to  date  in  the  Richmond  Hospital  were  due  to 


4<J6  Infiut'n.za. 

pulmonary  complications,  the  mortality  for  cases  with 
'lefinite  lung  signs  in  this  series  being  about  45  per  cent. 
Many  of  the  cases  were  admitted  moribund,  and  in  two  a 
rapidly  fatal  tuberculosis  appeared  to  have  been  lighted  up 
by  the  preceding  influenza.  Autogenous  vaccines,  mainly  of 
the  pneumo-streptococcus  type,  had  been  largely  used  in 
treatment  of  the  pulmonary  cases,  but  he  w^as  inclined  to 
agree  with  Dr.  Moorhead  that  on  looking  back  over  the  case- 
sheets  their  value  was  not  convincing,  though  at  the  time 
they  seemed  to  do  good.  He  had  also  been  much  impressed 
with  the  liability  to  overlook  empyema.  The  evidence  that 
the  outbreak  was  due  to  Pfeiffer's  bacillus  seemed  ver}-  in- 
complete, and  it  was  remarkable  how  fi-equentl}"  expert 
bacteriologists  had  failed  to  recover  it  from  the  cases.  The 
fact  that  so  many  different  vaccines  were  in  use,  each  claim- 
ing equally  successful  results  in  the  prevention  of  the  disease, 
made  one  rather  sceptical  as  to  the  efficiency  of  protective 
inoculation  at  present. 

Dr.  F.  Kennedy  Cahill  questioned  as  to  how  far  "  sugges- 
tion "  act^d  in  cases  of  "  preventive  "  inoculation,  and  quoted 
a  case  of  a  patient  who  was  injected  with  1  c.c.  of  sterile  water, 
and  in  the  course  of  sixteen  hours  developed  all  the  symptoms 
of  influenza  except  a  temperature.  He  remained  in  bed  two 
days  and  resumed  his  work  on  the  third  day,  feeling  quite 
well.  He  had  not  since,  nor  had  he  had  before,  an  influenzal 
attack.  Another  aspect  of  the  present  epidemic  was  the  great 
severity  of  the  clinical  manifestations  with  the  absence  of 
post-influenzal  profound  prostration.  In  other  epidemics  the 
profoundness  of  the  prostration  was  out  of  all  proportion  to 
the  gravity  of  the  disease.  In  this  the  severity  of  the  disease 
was  out  of  all  proportion  to  the  subsequent  prostration,  which 
was  slight.  Again,  the  onset  of  maniacal  symptoms  within 
twenty-four  hours  of  the  fall  of  temperature,  as  compared 
with  the  late  depressive  and  melancholic  signs  in  other 
epidemics,  would  point  to  some  change  in  character  of  the 
infective  microbe. 

Dr.  Boxwell  said  that  from  the  beginning  he  had  regarded 
the  more  severe  types  as  cases  of  profound  septic  intoxication. 
The  typhus-like  stupor,  the  haemorrhagic  tendency  of  the 
<^omplications,  the  severe  albuminuria  and  haematuria,   and 
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the  post-febrile  delirium,   all  pointed  in  that  direction,    and 
■called  for  a  serum,  were  such  available,  and  not  a  vaccine. 
The  evolution  of  the  illness  was  too  rapid  to  allow  of  satis- 
factory vaccine  treatment,  which  took  time.    In  the  majority 
of  cases  patients  were  either  obviously  getting  over  it,  or  were 
far  too  ill  to  call  for  a  second  dose.     Dr.  Boxwell  had  given 
the  vaccine  a  trial,  vaccinating  half  the  cases  only,  but  could 
not  satisfy  himself  that  any  effect  was  produced  either  for 
good  or  evil.    As  regards  the  prophylactic  use  of  the  vaccine, 
he  thought  -^^'e  were  on  surer  grovmd.     He  had  no  doubt  that 
the  influenza  bacillus  was  the  exciting  cause  of  the  epidemic, 
as  he  had  seen  an  organism,  resembling  bacillus  influenza,  ex- 
tremely difi&cult  to  grow,  in  nearly  all  the  sputa  examined.    In 
g:eneral,    proi^hylactic    vaccination  was    scientifically  sound, 
logical,  and  based  on  i^lenty  of  analogous  precedent.  But  was 
tlie  middle  of  a  raging  ei)idemic  the  time  to  advocate  wholesale 
vaccination,  even  supposing  we  had  any  real  evidence  that  it 
Avould  be  effective  ?  It  was  impossible  to  say  who  were  already 
infected,  and  who  were  free.    In  those  already  infected,  vacci- 
nation was  quite  likely  to  precipitate  an  attack  which  they 
might  otherwise  have  repelled.    And  there  was  not  a  particle 
of  reliable  evidence  to  show  that  the  attack  so  precipitated 
was  in  any  way  mitigated  by  the  preceding  vaccination.     Dr. 
Boxwell  thought  that  the  vaccination  of  contacts  wholesale 
in  a  household  was  unwise.    He  had  himself  refused  to  vacci- 
nate known  contacts,  and  had  vaccinated  none  without  pre- 
vious warning.     The  time  for  such  vaccination  was  in  the 
intervals  of  recurring  epidemics,  due  care  being  taken  to  avoid 
possible  sources  of  infection  after  the  inoculation.     Doses  of 
reasonable  size  could  then  be  used,  at  any  rate  without  fear 
of  doing  harm.    But  as  it  was  impossible  to  foretell  when  the 
disease  was  going  to  flare  up  again  in  epidemic  form,  and  the 
immunity  conferred  was  in  most  cases  short-lived,  the  value 
of  prophylaxis  in  influenza  was  largely  discounted.   In  answer 
to  a  question  put  by  Dr.  Craig,  Dr.  Boxwell  said  he  had  seen 
one  case  in  his  own  practice,  and  could  vouch  for  two  more, 
where  rapidly  fatal  pneumonia  had  followed  in  from  forty- 
eight  to  seventy-two  hours  after  a  prophylactic  dose. 

T.  2  D 


BEARD'S  THEORY  OF  THE  ALTERNATION  OF 
GENERATIONS  AND  THE  ABDERHALDEN 
PREGNANCY  REACTIONS— A  CRITICISM. 

By    W.   M.    CROFTON,    M.D. 

[Read  before  the  Section  of  Obstetrics,  November  22,  1918.] 

If  a  foreign  protein  makes  its  way  unchanged  into  the 
circulation  through  the  intestinal  wall,  or  is  introduced 
intravenously  or  subcutaneously  by  means  of  a  syringe,  a 
specific  ferment  for  it  is  formed  which  will  enable  the 
tissues  to  digest,  that  is,  to  hydrolyse  the  protein  so  that  it 
can  be  used  as  food.  The  same  thing  occurs  if  cane  sugar 
or  a  foreign  fatty  acid  is  introduced.  Similar  ferments  are 
present  in  the  blood  for  the  ordinary  food  materials  which 
are  sent  in  a  uniform  pattern  into  the  circulation  after 
passing  through  the  mill  of  the  intestinal  cells.  If  the 
foreign  protein  contains  ferments,  for  instance,  the  intra- 
cellular toxins  of  microbes,  anti-toxins,  that  is,  anti- 
ferments,  are  also  formed,  but  these  do  not  concern  us 
here. 

In  order  that  these  specific  ferments  should  be  formed 
the  substance  must  be  "  foreign,"  or  ais  Abderhalden  calls 
them  "  disharmonious."  The  blood  corpuscles  of  man 
will  not  induce  in  man  anti-bodies  (ha-molysins)  for  the 
blood  corpuscles  of  man,  but  the  cor[)uscles  of  a  sheep 
introduced  into  man  will  produce  a  ferment  or  haemolysin 
for  themselves  if  introduced  parenterally  into  man.  These 
tissue  ferments  are  compound  fern:ients  consisting  of  two 
parts;  one  part,    which  is  not    destroyed   by   heating  to 
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60°  C,  that  is  "  heat  stable,"  is  absolutely  specific  for  the 
given  antigen,  it  is  known  as  "  co-ferment,"  or  in  immun- 
ology as  "  immune-body  "  ;  the  other  part  is  not  specific, 
or  at  best  feebly  so,  is  destroyed  on  heating  to  60°  C, 
that  is  "  heat  labile  "  ;  it  is  called  ferment  or  in  immunity 
"complement."  The  co-ferment  must  be  attached  to^ 
the  antigen  before  the  ferment  can  be  attached  and  the 
hydrolysis  take  place ;  this  is  sometimes  spoken  of  as  the 
"sensitising  "  of  the  antigen. 

There  are  various  ways  of  testing  for  the  presence  of 
this  co-ferment  or  immune  body.  Abderhalden  looks  for  the 
break  down  products  and  tests  for  them  either  by  the 
biuret  or  other  test,  or  by  the  alteration  of  a  specific 
rotation  of  polarised  light.  The  great  disadvantage  of 
these  methods  is  that  in  the  case  of  the  higher  proteins 
they  must  first  be  treated  to  destroy  any  intracellular  fer- 
ments that  might  be  present,  otherwise  they  would  under- 
go hydrolysis  by  auto-digestion, 

A  much  better  test  is  the  fixation  of  the  co-ferment  to 
the  antigen  which  leads  to  the  fixation  of  the  ferment. 
These  fixations  can  easily  be  tested  for  by  the  addition 
of  sensitised  blood  corpuscles,  that  is,  red  blood  cor- 
puscles with  their  specific  co-ferment  or  immune  body 
attached. 

As  I  have  said,  in  order  that  specific  co-ferment's  should 
be  made  the  protein  must  be  foreign,  must  belong  to  a 
different  natural  order,  otherwise  the  tissue  infected  under- 
goes the  ordinary  tissue  digestion.  Even  if,  for  instance,, 
spermatozoa  are  injected  subcutaneously  or  intravenously 
into  a  woman  no  specific  co-ferment  is  formed. 

How  then  is  it  possible  for  Abderhalden  to  state  that 
specific  co-ferment  for  the  placenta  is  formed  in  the  preg- 
nant  woman   since  the   placenta  consists  of  hon,iologous 


410       Beard's  Theory  and  the  Abderhalden  Test. 

cells  to  those  of  the  mother,  and  it  is  boiled  placenta  that 
Abderhalden  uses  as  his  substrate  or  antigen '?  The  Abder- 
halden test  for  pregnancy,  I  think  I  may  safely  say,  has 
been  found  non-specific,  for  the  plasma  or  serum  of  the 
male  has  often  been  found  to  bring  about  hydrolysis.  And 
yet  Abderhalden  was  very  nearly  right,  for  it  is  highly 
probable  that  co-ferment  for  the  cells  of  the  chorionic  villi 
is  formed,  the  hypothesis  being,  that  if  it  is  not  formed 
a  chorion  epithelioma  is  likely  to  result. 

How  is  it  then,  presuming  this  is  true,  that  the  cells  of 
the  chorionic  villi  can  bring  about  the  appearance  of  anti- 
bodies and  that  placental  cells,  with  one  possible  excep- 
tion— the  syncytial  layer — cannot?  They  must  obviously 
belong  to  a  different  order  to  the  cells  of  the  maternal  body. 

This  is  not  possible  if  we  accept  the  usual  theory  of  the 
direct  development  of  mammals,  the  new  individual  arising 
directly  from  the  fertilised  egg.  If,  however,  we  accept 
Beard's  theory  of  the  alternation  of  generations  in  verte- 
brates then  there  is  a  reasonable  explanation,  for  the  cells 
of  the  chorionic  villi  belong  to  the  phorozoon,  or  asexual 
generation,  and  are,  therefore,  foreign  or  disharmonious  to 
the  cells  of  the  mother,  so  that  these  must  produce  special 
ferments  to  deal  with  them  and  special  anti-ferments  to 
neutralise  their  intra-cellular  ferments. 

According  to  Beard,  then,  the  egg  when  fertilised  divides 
and  subdivides  to  form  a  larva,  from  a  certain  cell  of  which 
the  fojtus  arises  by  an  asexual  process.  Certain  other  cells 
form  germ  cells  which  make  their  way  into  the  foetus 
when  it  is  formed,  and  arrive  at  the  genital  ridges,  and 
afterwards  develop  into  the  ova  and  spermatozoa. 

The  mass  of  the  placenta  consists  of  foetal  and  maternal 
tissue,  and  is  therefore  incapable  of  inducing  co-ferment  in 
the  mother.     The  only  tissue  of  it  which  is  derived  from 
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the  larva,  and  is  therefore  foreign,  is  the  layer  of  syncy- 
tium, which  must  in  any  given  amount  of  placental 
material  used  in  the  test  be  insufficient  to  produce  the 
desired  result. 

Beard  first  got  on  to  the  track  of  his  discovery  by  ob- 
serving the  appearance  of  a  transient  nervous  system  in 
the  early  development  of  the  skate ;  this  is  the  nervous 
system  of  the  larva.  According  to  Beard  the  cells  of  one 
generation  can  live  at  the  expense  of  the  othei — that  is, 
their  ferments  can  hydrolyse  the  protein  of  the  other.  As 
the  foetus  grows  the  chorionic  villi^  &c.,  disappear,  being 
used  up  in  the  development  of  the  foetus.  There  can  be  no 
doubt  the  cells  of  the  chorionic  villi  do  burrow  into — that 
is,  do  nourish  themselves  at  the  expense  of — the  tissues  of 
the  uterus. 

Beard's  theory  of  cancer  is  that  it  is  a  phorozoon  or 
larva,  an  asexual  generation  differing  from  the  normal 
larva  in  that  no  spore  cell  arises  to  form  a  foetus.  To  me 
this  is  quite  the  most  attractive  theory  of  cancer  at  present 
before  us.  Unfortunately,  Beard's  theory  of  cancer  has 
come  into  discredit  owing  to  his  insistence  that  cancer 
could  be  cured  by  injection  of  trypsin  and  amylopsin,  the 
injection  of  which  into  the  circulation  is  followed  by  the 
development  of  anti-try psin  and  anti-amyiopsin,  so  that 
their  digestive  effect,  if  any,  on  the  cancer  cell's  would  be 
neutralised.  In  this  Beard,  Uke  Abderhalden  in  the  other 
case,  was  nearly  right ;  he  should  not  have  used  the  co- 
ferments  of  the  pancreas,  but  the  endo-ferments  or  in- 
ternal secretions  for  this  purpose.  I  have  several  reasons 
which  cannot  be  gone  into  here,  for  thinking  that  the  cell- 
islands  of  Langerhans  are  at  any  rate  one  of  the  chief 
sites  for  the  production  of  co-ferments  for  foreign  antigens 
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as  they  are  for  those  for  the  normal  tissue  digestion  of 
carbohydrates,  fats  and  proteins. 

Beard's  theory  quite  apart  from  this  demonstration  of 
the  transient  ner\-ous  system  in  this  skate  always  appears 
to  me  very  reasonable,  for  why  should  the  vertebrates 
differ  in  their  method  of  development  from  nearly  every 
■other  order  of  multi-cellular  animal  and  vegetable?  After 
all  the  sexual  generation  in  the  higher  plants,  reduced  as 
it  is  to  a  few  cells,  is  much  more  insignificant  than  the 
lisexual  generation  in  the  vertebrates,  which  consists  of  a 
considerable  mass  of  cells. 

To  sum  up,  Abderhalden 's  test  may  be  diagnostic  of 
the  early  stages  of  pregnancy  if — 

(1)  Chorionic  cells  are  used  as  substrate. 

(2)  Fixation  of  complement  be  used  as  the  test  for  the 
presence  of  co-ferment. 


TISSUE   EXTRACTS  AXD  INVOLUNTARY 
MUSCLE. 

By   D.   T.   darky,  M.D.,   D.Sc,   F.R.C.S.,    D.P.H.  ; 

Universit}-  College,    Cork. 

[Read  in  the  Section  of  Anatomy  and  Physiology,  Nov   29,  1918.] 

The  extensive  employment  oi'  animal  tissues  as  remedial 
agents  in  therapeutics,  with  a  constantly  increasing  scope 
of  apj^lication,  makes  it  important  to  study  not  merely  the 
main  action  of  these  in  effecting  their  primary  purpose, 
but  all  collateral  changes  which  might  directly  or  indirectly 
be  attributed  to  them.  The  use  of  hormones  or  tissue  ex- 
tracts in  disease  being  of  comparatively  recent  introduc- 
tion, it  is  but  natural  that  a  certain  degree  of  empiricism 
should  be  exhibited  in  the  practice  of  their  administration, 
indications  for  their  selection  and  use  l^eing  by  no  means 
definite  as  yet. 

It  is  well  known  that  a  hormone  may  be  beneficial  to,  or 
have  an  exciting  effect  on,  one  organ  or  function  while  it, 
or  some  associate  of  it,  may  have  a  depressing  or  inhibitory 
•effect  on  another.  A  particular  extract  may  be  capable  of 
influencing  several  forms  of  activity ;  investigation  of  such 
differing  physiological  results  has  not  proceeded  very  far. 

The  method  of  administration  of  a  substance  determines 
rather  the  intensity  than  the  nature  or  scope  of  its  action. 
These  now  under  consideration  are  for  the  most  part  given 
by  the  mouth,  and  for  this  reason  it  may  be  supposed  that 
the  stomach  and  the  intestine  are  amongst  the  first  parts 
to  come  under  their  influence.  In  these  parts  it  is  neces- 
sary to  take  into  account  two  distinct  types  of  activity  : 
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the  secreting  glands,  modifiable  in  the  matter  of  quantity ^ 
quality  and  rate  of  flow  of  digestive  juices  on  the  one  hand, 
and  the  musculature  of  the  walls,  modifiable  in  the  matter 
of  tone,  rate  and  force  of  the  contractions  on  the  other 
hand,  require  attention.  This  contribution  to  the  subject 
is  concerned  altogether  with  the  latter  category  of  func- 
tions. It  accrues  from  an  investigation  of  the  changes 
caused  by  some  extracts  in  the  spontaneous  activity  of  the 
stomach  and  cloacal  muscle  of  toads  and  frogs.  The 
extracts  used  were  those  of  spleen,  lymphatic  glands,  and 
duodenum  (eukinase). 

I  am  indebted  to  the  British  Organo  Therapy  Company 
for  an  abundant  supply  of  these  materials,  and  for  their 
courtesy  and  readiness  to  answer  all  questions  relative  to 
the  work. 

Method. — The  simplest  means  were  employed  for  the 
examination  of  the  imisele  activity  and  the  changes- 
wrought  in  it  by  the  substances  mentioned.  The  pre- 
parations were  placed  in  small  glass  vessels  of  30  to  40  c.c. 
capacity,  with  Ringer's  solution ;  one  end  being  fixed  to- 
il hook  passing  through  the  i-ubber  stopper  at  tlie  bottom 
of  the  vessel,  the  other  end  of  the  preparation  is  attached 
to  a  light  lever,  which  records  on  a  very  slowly  moving 
drum.  The  rate  of  movement  was  about  one  inch  per 
hour ;  a  few  of  the  records  have  the  time  marked  on  them 
to  show  slight  variations  from  this.  Three  or  four  records 
can  be  set  going  simultaneously.  Numerous  experiments^ 
were  made  in  the  investigation — three  drums  recording 
together,  and  two  records  l)eing"  sometimes  taken  on  one 
drum. 

It  became  apparent  early  in  the  procedure  that  the 
results  varied  greatly  M'ith  the  strength  of  the  extract  em- 
ployed, so  precautions  were  taken  to  measure  the  concen- 
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tration  of  the  solutions  in  which  the  tissue  was  immersed. 
The  dried  extract  was  taken  and  pounded  in  a  mortar  wdth 
a  definite  quantity  of  Einger's  solution,  which  was  then 
added  to  that  surrounding  the  preparation.  The  amount 
of  this  latter  being  known,  the  concentration  of  the  solu- 
tion was  roughly  measured,  and  is  mentioned  in  terms  of 
the  weight  of  dry  substance  taken  and  total  Einger's 
solution.  Thus,  half  a  gram  of  dried  extract  rubbed  up 
with  5  c.c.  of  Einger's  fluid,  and  this  added  to  5  c.c.  E. 
round  the  tissue  is  equal  to  a  5  per  cent,  solution.  An 
appreciable  nisoluble  residue  always  remains,  which  varies 
according  to  the  material  (it  is  greatest  with  lymph  gland 
extracts  so  that  the  actual  amount  dissolved  is  not  repre- 
sented by  the  figures. 

The  first  step  taken  was  to  ascertain  the  nature  of  the 
spontaneous  contractions,  the  tone,  and  the  "  life  "  in  vitro 
of  a  large  number  of  specimens  in  Einger's  solution  alone. 
These  vary  with  many  circumstances — the  conditions  in 
which  the  animals  have  been  living,  the  stage  and  degree 
of  digestion  going  on,  the  method  and  extent  of  the 
handling  in  dissection,  the  season  of  the  year,  &c.  It  is 
impossible  to  predict  in  any  case  the  type  of  record  whicii 
a  preparation  wdll  give  :  the  cloaca  of  one  frog,  for  instance, 
may  be  quite  different  in  this  respect  from  that  of  another 
from  the  same  tank ;  even  the  halves  of  one  cloaca  split 
longitudinally  may  differ  considerably — one  half,  perhaps, 
giving  vigorous  contractions  w^ith  a  rising  tone,  while  the 
other  exhibits  slight  activity  with  a  falling  tone.  For  this 
reason  it  would  be  quite  fallacious  to  draw  conclusions 
from  records  which  start  under  the  influence  of  the  extract, 
though  this  procedure  was  in  some  instances  adopted.  On 
the  other  hand,  the  com'se  of  a  preparation  in  uniform  con- 
ditions never  shows  those  sudden  and  pronounced  changes. 
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which,  followini^  the  addition  in  niid-caieer  of  the  extracts, 
may  be  attributed  to  the  influence  of  these.  The  com- 
monest t3pe  of  record  noticed  was  an  initial  fall  of  tone, 
with  sHght  contractions,  lasting  a  quarter  to  half  an  hour  or 
more,  followed  for  a  longer  or  shorter  period  by  a  rise  in 
tone,  with  incieasing  fundamental  contractions.  These 
•continue  strong  for  three  or  four  hours,  with  slight  varia- 
tions in  the  tone  level,  which  then  gradually  wanes  during 
a  period  of  from  ten  to  twelve  hours.  ]^ut  the  life  may 
vary  considerably. 

It  has  been  shown  by  Alvarez  (1)  that  rhythmicity  in  any 
jDart  of  the  gastro-intestinal  tube  varies  inversely  as  the 
distance  from  the  pharynx.  He  showed  that  in  the 
stomach  of  frogs  the  lesser  curvature  exhibits  greater 
.activity  than  other  portions.  An  attempt  to  difl'erentiate 
in  the  present  experiments  between  the  effects  of  extracts 
•on  lesser  curvature  and  those  on  other  parts  gave  no  definite 
result. 

Supposing  a  preparation  to  conform  pretty  well  to  the 
tj'pe  mentioned,  the  best  time  to  test  the  action  of  an 
•extract  is  the  period  when  level  tone  lias  ])een  airived  at — 
that  is,  about  an  hour  or  more  after  the  preparation  is  set 
up.     This  practice  was  adopted  in  most  instances. 

In  the  earlier  experiments,  when  the  solutions  were 
strong,  the  most  striking  feature  was  the  drop  in  tone.  In 
general  terms  it  may  be  stated  that  a  lenewal  of  tone  de- 
jDended  on  the  ])eriod  at  w  liich  the  test  was  made — the 
longer  the  tissue  was  in  \itro  the  less  was  the  recovery. 
When  the  extract  was  tried  after  several  hours,  recovery 
was  poor,  and  the  action  was,  thei'efore,  ap[)arently  dele- 
terious; but  in  the  early  stages  recovery  was  more  pro- 
nounced. In  the  living  tissue  in  situ  we  may  suppose  that 
it  would  be  better  still. 


By  Dr.  D.  T.  Barry.  417 

There  are  some  well  marked  differences  in  the  effects  :>f 
the  three  substances  employed,  and  there  are  also  differ- 
ences in  the  reactions  of  the  stomach  and  cloaca  to  them. 
Generally,  the  stomach  muscle  was  found  to  be  more 
resistant  to  the  depressing  action  than  that  of  the  cloaca, 
which,  especially  in  the  case  of  splenic  extract,  is  very 
susceptible  to  the  lowering  effect. 

We  shall  take  each  extract  separately  at  first  and  note 
its  effects  with  different  strengths  on  the  muscle  of  both 
regions  chosen,  and  then  consider  some  modifications 
wrong] it  by  combinations  of  two  or  more  of  them. 

1.  Eukinasc. — This  substance  in  10  per  cent,  solution 
or  over  has  a  distinctly  depressing  action  on  the  tone  of  (a) 
the  stomach  muscle  (Fig.  1).*  This  illustration  shows  two 
records,  each  with  a  marked  fall  after  eukinase.  In  the 
first,  it  will  be  seen  that  the  drop  is  preceded  by  inhibition 
of  contractions.  Only  incomplete  recovery  occurred  in 
these  cases.  In  w^eaker  solution  the  fall  is  less,  and  re- 
covery is  good ;  but  the  figure,  which  is  typical  of  numerous 
other  records  on  the  same  lines,  leaves  no  room  for  doubt 
that  eukinase  in  large  doses  depresses  tone  considerably  in 
the  stomach.  It  also  causes  a  fall  in  tone  in  {h)  the  cloaca! 
muscle.  It  is  difficult  to  state  definitely  that  the  action  is 
different  with  this  latter  muscle  from  the  effect  on  the 
stomach ;  it  is  somewhat  anomalous.  We  frequently  get 
in  this  region  one,  two  or  more  strong  contractions  follow- 
ing the  addition  of  the  extract  before  a  drop  in  tone  sets 
in  (Fig.  2).  This  figure  shows  the  effect  of  both  a  5  per 
'Tent,  and  10  per  cent,  solution  on  each  of  two  specimens. 
The  individual  contractions  persist  at  the  lower  level,  and 
in  the  upper  tracing  (right)  they  are  increased  in  frequency 

*  Note. — The  curves  were  demonstrated  during  the  reading  of  the  paper. 
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during  the  fall.  This  type  of  record  is  given  for  the  cloaca 
because  it  was  frequently  noted,  but  in  other  cases  the 
fall  in  cloacal  tone  from  eukinase  resembled  that  of  the 
stomach,  especially  when,  individual  contractions  being 
naturally  small,  a  strong  dose  is  added  at  once  without 
preliminary  action  of  a  smaller  one  (Fig.  3).  Graduation 
of  the  do.se  also  makes  a  difference  in  the  stomach. 

•2.  Spleen. — This  extract  in  the  case  of  (a)  stomach 
muscle  has  but  slight  action  in  weak  solution  (Fig.  4j. 
This  is  a  record  showing  some  increase  of  contractions 
and  tone  resulting  from  the  action  of  splenic  extract. 
With  stronger  solutions  of  splenic  extract  the  initial  fall 
in  tone  of  stomach  muscle  is  never  so  marked  as  in  the 
cloaca.  (6 1  The  action  of  splenic  extract  on  cloacal  muscle 
is  always  depressing  to  begin  with.  Recovery  may  be 
prompt  (Fig.  5),  or  long  delayed  (Fig.  6)  and  incomplete. 
As  with  eukinase,  a  strong  contraction  or  two  frequently 
precedes  the  drop  in  tone  of  the  cloaca  following  the  ad- 
dition of  spleen. 

3.  Lymph  (Hand  Extract  .—There  has  been  noticed 
throughout  no  marked  drop  in  tone  of  (fl)  the  stomach 
resulting  from  this  extract ;  rather  does  it  cause  an  im- 
mediate excitation,  both  of  separate  contractions  and  tone. 
In  (b)  the  cloaca  it  causes  usually  a  preliminary  fall  in 
tone  with  quick  recovery,  but  the  amplitude  of  the  con- 
tractions may  be  much  less  than  before. 

The  stimulating  effect  of  lymph  extract  suggested  a  test 
of  another  kind — to  ascertain  if  it  had  any  counteracting 
influence  on  the  depressing  action  of  eukinase  and  spleen. 
There  seems  to  be  little  doubt  that  it  has  (Fig.  7).  This 
illustration  consists  of  two  records  from  frogs'  stomachs. 
The  first  arrow  in  each  case  marks  the  point  of  the  ad- 
dition of  lymph  extract,  and  shows  the  stimulating  action 
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of  this;  the  second  is  the  point  of  the  eukinase  addition 
(10  per  cent.).  If  this  record  is  compared  with  those  of 
Fig.  1  a  difference  in  the  eukinase  effect  will  be  easily 
observed.  The  lymph  gland  extract  has  apparently 
counteracted  the  depressing  action  of  eukinase.  In  the 
last  illustration  (Fig.  8),  eukinase  is  first  added  in  small 
dose  ;  there  is  inhibition  of  the  contractions,  but  it  does  not 
prevent  the  rise  of  tone  due  to  lymph  extract  (used  at  the 
second  arrow).  Lymph  extract  does  not  counteract  the 
fall  in  tone  caused  by  spleen  in  the  cloaca .  The  combina- 
tion of  spleen  and  eukinase  is  depressing  both  on  stomach 
and  cloaca. 

To  sum  up  the  results,  we  may  state  that  eukinase  in 
large  doses  has  an  inhibitory  effect  on  contractions  and  a 
depressing  action  on  tone  in  the  stomach  and  cloaca. 
Eecovery  from  this  is  often  incomplete  in  vitro.  The 
more  efficient  recovery  in  the  early  stages  indicates  that  a 
still  better  recovery  might  be  expected  in  the  living  tissue 
in  situ  ;  but  the  results  on  the  whole  suggest  the  advisability 
of  caution  in  prescribing  this  remedy  in  conditions  where 
atony  of  the  stomach  is  suspected  or  shown  by  a'-ray 
examination.  Small  doses  of  the  substance  have  no 
marked  inhibitory  effect  which  is  not  quickly  recovered 
from.  Of  course,  we  may  conceive  that  temporary  inhibi- 
tion of  tone  and  contractions  would  be  a  salutary  result  in 
certain  phases  of  stomach  activit}-;  and  it  is  further  con- 
ceivable that  the  duodenum  normally  supplies  an  agent 
having  such  an  effect,  yet  it  would  be  set  free  for  use  in 
limited  and  due  proportions.  Where  atony  of  the  stomach 
exists,  and  the  administration  of  eukinase  is  called  for,  it 
certainly  seems  advisable  from  these  experiments  to  sup- 
X^lement  it  freely  with  lymph  gland  extract,  when  large 
quantities  of  it  are  used. 
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Splenic  extract,  wliile  it  exhibits  a  marked  inhibitory 
effect  on  the  tone  of  cloacal  muscle  with  varying  powers 
of  recovery,  has  in  the  main  an  excitor  effect  on  stomach 
mnscle,  though  with  large  doses  there  may  be  in  this,  too, 
a  slight  preliminary  inhibition.  The  temporary  inhibition 
of  tone  caused  by  it  in  the  cloaca  can  scarcely  be  con 
sidered  an  objection  to  its  free  use,  as  recovery  is  prompt, 
and  it  is  frecpiently  succeeded  by  imjn'oved  tone. 

Lym^jh  gland  extract  has  a  stimulating  action  on  both 
forms  of  mnscle.  and  from  this  point  of  view  it  would  seem 
to  be  rather  a  desirable  agent  than  otherwise. 

It  is  difficult  to  account  for  the  difierences  in  reaction  of 
cloacal  and  stomach  muscle,  which,  as  stated,  are  best 
marked  in  the  case  of  splenic  extract.  There  is  a  different 
nerve  supply  to  the  large  intestine  from  that  in  the  small 
mtestine  and  stomach.  The  vagus  does  not  supply  the 
large  intestine,  the  activity  of  which  is  subject  to  the  action 
of  the  nervi  erigentes,  with  the  sympathetic  common  to 
both.  We  have  an  analogy  in  the  case  of  adrenalin,  which 
has  an  inhibitory  effect  on  the  intestinal  muscle,  while  it 
excites,  for  instance,  that  in  the  walls  of  arteries.  It  has 
been  shown  (2)  that  an  extract  of  corpus  luteum  excites 
uterine  muscle  much  in  the  same  way  that  pituitrin  does. 
Corpus  luteum  and  ovarian  extract  also  excite  stomach  and 
intestinal  muscle,  as  has  been  ascertained  by  Itagaki  (3), 
and  in  the  piesent  series  of  experiments ;  extracts  of  other 
tissues,  voluntary  muscle  for  example,  are  chiefly  depress- 
ing in  their  action. 
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By  DE.   JAMES  S.   ASHE. 

[Eead   in  the  Section  of  Obstetric.^,  .Tanuarv  10.  1919.] 

Before  speaking  on  the  condition  generally  I  will  give- 
the  history  of  the  case. 

Mrs.  J.,  aged  35,  had  one  child  ten  years  ago.  Five - 
years  ago  she  ceased  to  menstruate  and  became  anaemic 
and  weak  ;  she  lost  weight  and  was  very  nervous.  She  was 
treated  with  various  tonics  but  did  not  improve.  She  came 
to  consult  me  for  sterility,  when  on  vaginal  examination  1 
found  the  right  ovary  enlarged  to  about  the  size  of  a  tan- 
gierine  orange.  I  had  a  consultation  with  Dr.  Purefoy,  and 
we  decided  to  operate,  and  removed  the  right  ovary;  the 
left  appeared  to  be  quite  normal  and  it  was  not  removed. 
On  submitting  the  specimen  to  Dr.  Eowlette  he  reported  it 
to  be  an  endothelioma.  And  now  for  the  sequel.  She 
began  to  menstruate  regularly  three  months  after  the 
operation  and  became  pregnant,  and  I  had  the  pleasure 
of  attending  her  in  her  confinement  some  months  since, 
which  was  quite  uneventful.  Since  then  she  has  been 
quite  well  and  strong. 

Sir  ^Yilliam  Smyly  has  laid  it  down  in  his  excellent; 
teaching  :  "  If  you  want  to  know  a  subject  write  a  paper 
about  it."  Well  certainly  one  can  know  more  than  per- 
iiaps  one  would  form  from  mere  reading  a  history  ;  but  to  be 
candid  with  you,  after  looking  up  various  authorities  to  get 
some  help  to  write  a  paper  I  am  struck  with  how  little 
they  have  to  say  on  the  subject  and  on  the  allied  condition 
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— gyroma.  Endothelioma  of  the  ovary  can  occur  in 
children,  but  the  average  age  is  about  55.  There  are  two 
varieties,  as  in  the  uterus — originating  (a)  from  the  lymph 
canals  or  (h)  from  the  peritoneal  covering ;  our  case  was 
of  the  former  variety.  The  peritoneal  variety  is  in  time 
disseminated  through  the  entire  peritoneal  cavity,  and 
consists  of  grape-like  bodies  consisting  of  large  flat  cell's 
indistinguishable  from  and  continuous  with  those  of  the 
peritoneum  covering  them. 

The  symptoms  are  :  pain,  often  agonising — such  a  sym- 
ptom entu-ely  absent  in  our  case — a  progressive  emaciation 
and  carbutic  appearance  and  loss  of  weight  (these  sym- 
ptoms were  present  but  not  to  a  marked  degree  t.  At  the 
time  the  specimen  of  the  ovary  was  shown  at  the  Academy 
the  chief  points  of  interest  were  the  importance  of  early 
operation  in  any  case  of  enlarged  ovary,  and  the  removal 
of  the  second  ovary.  It  was  held  by  the  majority  of  the 
speakers  that  this  ought  to  have  been  done,  but  I  think  you 
will  agree  with  me  that  the  policy  of  ' '  wait  and  see  " '  was 
better  than  "  push  and  go  "  for  once,  even  with  a  strong 
coalition  against  vou. 


Dr.  Purefoy  said: — I  have  only  to  add  that  the  affected 
ovary  was  so  little  enlarged  and  so  little  troublesome  that  it 
might  very  easily  have  been  overlooked.  The  healthy  ovary 
was  so  small  and  shrunken  that  its  functional  activity  seemed 
somewhat  problematical.  The  return  of  menstruation  and 
conception  shortly  after  the  removal  of  the  diseased  ovary 
suggest  that  some  inhibitory  action  was  exercised  by  the 
diseased  organ. 

Dr.  .Jellett  said  that  he  did  not  approve  of  leaving  the 
second  ovary  if  the  first  was  known  to  have  undergone 
malignant  change  of  any  kind,  as  the  danger  of  a  simultaneous 
malignant  condition  in  both  ovaries  was  too  great. 

Sir  "W.  Smyly  and  Dr.  Solomons  spoke. 


A  XOTE  ON  500  OPERATION  CASES  FROM  THE 
GYNAECOLOGICAL  DEPARTMENT,  MERCER'S 
HOSPITAL,  DUBLIN. 

By  Bethel  Solomons,  M.D.,  F.E. C.P.I. ; 

Gynaecologist  to  Mercer's  Hospital,  Dublin,  &c. 
[Read  in  the  Section  of  Obstetrics,  January  10,  1919.] 

Introductiox. 

Ix  bringing  forward  a  short  report  of  a  series  of  500  opera- 
tion cases  I  fear  I  have  but  little  novel  to  report.  It  will 
be  noted  that  the  title  of  the  paper  is  500  operation  cases, 
but  the  number  of  operations  is  well  over  1,000,  for  an 
average  of  at  least  two  operations  was  done  in  each  case. 

Technique. 

Vaginal  Operations. — The  bowels  are  well  freed,  tlie 
parts  are  shaved  and  disinfected,  and  a  vaginal  douche  is 
given  the  evening  before  operation.  At  the  operation 
everything  is  covered  with  sterile  leggings  and  towels 
except  the  part  to  be  operated  on.  The  extern  genitals 
are  painted  with  tincture  of  iodine,  after  which  the  vagina 
is  douched  thoroughly.  In  cases  where  the  uterus  is  to  be 
curetted  the  cervix,  having  been  drawn  downwards  with  a 
bullet  forceps,  is  cleaned,  and  a  probe  loaded  with  cotton 
wool  soaked  in  tincture  of  iodine  swabs  out  the  cervical 
canal;  this,  I  believe,  is  a  necessary  procedure,  and  pre- 
vents the  introduction  of  bacteria  from  the  cervix  into  the 
uterus.  No.  3  iodine  catgut  is  used  for  all  vaginal  plastic 
work.  Sterile  gowns  and  gloves  are  worn,  but  I  do  not 
T,  2e 
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believe  that  masks  are  necessary  when  performing  opera- 
tions through  the  vagina. 

Ahdomi}ial  Operations.— Dming  this   series  of  cases  I 
tried  various  solutions  for  skin  disinfection.     First,  ether 
followed  by  biniodide  in  spirit  1/500,  followed  by  saturated 
solution  of  picric    acid.      Second,   McDonald's  solution, 
consisting  largelv  of  acetone,  and  finally  ether  followed  by 
tincture  of  iodine.     The  last  is  the  method  I  use  at  present, 
and  from  close  observation  of  these  different   methods  I 
believe  that  one  is  as  good  as  the  other,  and  so  long  as  the 
operator  is  clean  and  sees  that  his  assistants  are  clean,  the 
skin  sterilisation  is  of  little  account  provided  the  method 
employed  causes  skin  luirdening.      A  longitudinal  mesial 
incision  is  used  in  all  al)dominal  operations  except  in  the 
cases  of  verv  obese  patients,  when    the    Pfannenstiel    in- 
cision is  found  to  be  of  the  greatest  benefit.     The  mcision 
is  always  made  long  enough   to  work  in  comfort.      The 
wound  is  closed  in  three  layers,  the  peritoneum  and  aponeu- 
rosis being  approximated  by  catgut,  the  skin  either  by  a 
subcuticular  stitch  of  00  catgut  or  by  Michael's  clips.     Two 
or  three  tension  sutures  of  silkworm  gut  with  rubber  pro- 
tective  are   inserted   through  the   aponeurosis   and   skin; 
these  are  introduced  by  means  of  Doyen's  needle.     Iodine 
is  dropped  on  the  wound  from  a  drop  bottle,  and  dry  sterile 
wipes  are  appUed.     The  drop  bottle  plan  is  a  great  econo- 
niiser  of  iodine,  as  the  wool  which  is  commonly  used  soaks 
most  of  the  drug.     Any  questionable  tumours  or  curettings 
are  examined  at  the  Dublin  University  Laboratory.    ^Yhen 
the  patient  recovers  consciousness  she  is  encouraged   to 
turn  from  one  side  to  the  other,  with  the  idea  that  free 
movements    contraindicate   the   possibility   of   embolism. 
If  necessarv,  morphine  sulphate  gr.  1/6  is  given  in  the  first 
six  hours.  ^  ^^lorphine  sulphate  gr.  I  is  given  during  the 
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night.  Atropine  sulphate  is  administered  with  the  mor- 
phine. On  the  second  morning  following  operation,  d, 
simj^le  enema,  consisting  of  a  pint  of  warm  soap  and  water 
with  from  1  drachm  to  "2  drachms  of  liquor  ammonige,  is 
given ;  if  the  result  is  not  satisfactory  the  enema  is  followed 
by  drachm  doses  of  sulphate  of  sodium  until  a  satisfactory 
result  is  obtained.  A  bedrest  is  allowed  on  the  fifth  or  sixth 
day.  The  patient  gets  up  from  bed  on  the  tenth  and  leaves 
the  hospital  on  the  twelfth  day  following  operation.  In  the 
case  of  perinEeorrhaphies  the  period  for  remaining  in  bed  is 
lengthened  to  twelve  days. 

Complications. ■^Among  the  post-operative  complica- 
tions encountered,  pneumonia  occurred  12  times.  It 
assumed  the  form  of  a  broncho-pneumonia,  or  a  pseudo- 
broncho-pneumonia  which  has  been  described  as  pneu- 
monitis, on  the  second  day,  and  was  possibly  due  to  the 
anEesthetic  (ether)  which  was  employed  in  all  cases.  As- 
I  thought  it  might  be  due  to  chill  in  going  to  or  coming 
from  the  theatre,  woollen  vests  were  ordered  for  all  the 
patients.  Since  adopting  this  plan  there  have  been  no 
such  cases,  and  it  is  difficult  to  say  if  this  was  a  case  of 
post  hoc  or  propter  hoc.  Unfortunately,  two  patients  died 
from  pneumonia.  One  occurred  after  a  simple  Gilliam 
operation,  and  I  fear  that  she  developed  this  on  her  journey 
from  the  country  in  the  depth  of  winter.  The  other  death 
occurred  in  a  woman  for  whom  I  had  done  an  extensive 
operation  to  cure  a  prolapse  of  the  uterus. 

In  comparing  these  results  with  these  obtained  in  private 
practice  I  find  I  have  never  had  a  case  of  pneumonia  in 
the  latter.  Probably  the  fewer  draughts  and  the  smaller 
distance  from  the  theatre  to  the  ward  may  conduce  to  this, 
result. 
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It  is  strange  to  record  that  I  have  never  met  with  a  case 
of  thrombosis  or  embolism  in  my  hospital  practice,  al- 
though I  have  had  the  misfortune  to  have  had  two  cases 
in  private  patients.  They  were  both  extensive  myomec- 
tomies. This  might  be  explained  by  the  fact  that  hospital 
patients  are  less  afraid  to  move  about.  It  is  sometimes 
difficult  to  move  private  patients  from  bed.  It  is  certainly 
an  argument  in  favour  of  free  movements  and  early  rising. 
Only  one  patient  got  a  thrombophlebitis  in  the  leg,  and 
this  was  a  mild  case  following  ventral  suspension  for  fixed 
displacement.     The  leg  was  quite  well  after  three  months. 

There  were  no  wound  infections  of  note  except  in  cases 
of  malignant  disease  of  the  cervix  and  in  operations  for 
conditions  already  septic.  It  is  a  problem  in  gyna'cology 
to  avoid  infection  in  the  former  class  of  case,  even  when 
using  rubber  dams  and  other  similar  methods.  Probably 
the  best  results  are  obtained  by  frequent  changing  gloves 
and  sheets  when  there  has  been  any  possibility  of  infection. 

Special  Points. 

Curettage. — It  will  be  noticed  in  the  table  that  I  curetted 
the  uterus  in  201  patients  for  whom  I  performed  some 
other  operation,  such  as  for  the  cure  of  displacement, 
myomectomy,  Sec.  I  believe  this  to  be  a  logical  procedure, 
for  there  is  congestion  of  the  endometrium  in  nearly  all 
cases  of  pelvic  disease.  The  extent  of  the  curettage  de- 
pends on  the  amount  of  the  congestion  or  inflammation 
present.  Either  the  curette  can  be  passed  over  the 
endometrium  to  obtain  an  idea  as  to  the  extent  of  the 
disease  present,  or  where  the  endometrium  is  found  to  be 
much  thickened  the  operation  is  more  radical.  The 
operation  of  curettage,  when  done  aseptieally  and  care- 
fully, is  useful,  but  requires  as  much  skill  in  execution  as 
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the  most  difficult  hysterectomy.     Curettage  alone  was  per- 
formed 62  times. 

Backward  Displacement  of  the  Uterus. — For  this  con- 
dition T  did  a  modified  Gilliam  operation  98  times,  ventral 
suspension  62  times,  Alexander  Adams  operation  34  times, 
and  ventral  fixation  five  times.  It  will  be  seen  by  these 
figures  that  I  am  not  wedded  to  any  single  operation.  The 
rule  generally  followed  is,  if  the  case  is  simple — i.e.,  un- 
complicated by  tumours  or  inflammation — where  the 
patient  is  not  sterile  or  where  the  backward  displacement 
is  concomitant  with  descent  of  the  uterus,  I  perform 
Alexander  Adams  operation.  It  gives  an  excellent  ana- 
tomical result,  but  I  do  not  believe  it  is  suitable  in  sterility 
cases,  for  no  matter  how  sure  one  may  feel  about  the  free- 
dom from  intra-abdominal  disease,  it  is  impossible  to  tell 
if  the  abdominal  tubal  ostia  are  free.  In  suturing  the 
ligaments  silk  number  3  is  nsed ;  it  is  more  certain  than 
catgut,  and  if  care  is  taken  the  danger  of  infection  is 
remote.  In  deciding  whether  to  perform  ventral  suspen- 
sion or  Gilliam's  operation  I  have  been  influenced  by 
Howard  Kelly,  who  has  stated  that  he  has  given  up  the 
former  operation,  not  because  of  his  own  bad  results,  but 
because  of  the  ill  results  in  labour  as  reported  by  others. 
I  have  never  seen  bad  results  following  the  operation  when 
correctly  performed,  and  I  have  attended  many  times 
patients  in  confinement  after  it.  However,  in  the  large 
majority  of  recent  cases  I  have  adopted  a  modification  of 
Tod  Gilliam's  technique  unless  the  ligaments  are  definitely 
weak,  when  ventral  suspension  was  performed.  The 
modification  I  perform  may  be  original ;  it  is  somewhat 
similar  to  Simpson's  method,  and  I  have  seen  Sir  W. 
Smyly  performing  a' modification  something  like  it.  The 
abdomen  having  been  opened  by  a  mesial  incision  from 
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the  pubes,  all  adhesions  are  broken  down  and  any  adnexal 
abnormality  is  corrected.  The  round  ligaments  are  then 
encircled  by  a  silk  stitch  about  one  and  a  half  inches  from 
the  uterus ;  this  stitch  is  used  as  a  guy.  The  aponeurosis 
is  then  held  in  a  clip  forceps  at  the  level  of  the  fundus ;  a 
special  curved  forceps  is  then  passed  under  the  rectal 
aponeurosis  to  the  level  of  the  intern  abdominal  ring,  it  is 
passed  along  between  the  layers  of  the  broad  ligament 
until  it  arrives  at  the  level  of  the  guy  stitch ;  it  catches  this 
and  pulls  the  ligament  out  by  it.  The  ligament  is  then 
stitched  to  the  under  surface  of  the  rectal  aponeurosis  at  its 
outer  margin  with  silk.  This  operation  gives  excellent 
anatomical  and  clinical  results  in  every  w^ay.  I  believe  it 
is  better  than  [)ulling  the  ligament  through  an  opening  in 
the  aponeurosis,  for  sloughing  has  been  reported  after  this. 
In  this  extraperitoneal  stitching  there  is  no  danger  of 
intestinal  obstruction.  It  is  better  than  tying  the  liga- 
ments together,  for  this  anchors  the  utei'us  too  tightly. 

Sterility. — Tt  is  altogether  surprising  to  find  that,  in  a 
series  of  500  gynaecological  cases,  115  were  w^omen  who 
came  for  the  relief  of  sterility.  I  have  made  a  special  study 
of  this  subject,  and  the  depletion  of  the  race  which  has  been 
caused  by  the  war  makes  it  the  most  important  which 
comes  before  the  gyna3cologist.  I  hope  at  some  future 
date  to  bring  before  the  Academy  a  large  number  of  these 
sterility  cases.  I  have  found  that  a  considerable  proportion 
is  due  to  the  male.  When  due  to  the  female,  the  chief 
pathological  conditions  present  were  tubal  inflammation 
and  kinks,  small  congenital  cysts  of  the  broad  ligament, 
backward  displacement  of  the  uterus,  and  fibroid  tumours. 
From  a  study  of  this  series  and  of  other  cases  I  am  con- 
vinced that  when  it  is  necessary  to  operate  for  sterility, 
and  there  are  many  which  can  be  cured  without  operation, 
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there  are  few  cases  in  which  it  is  not  justifiable  to  open 
the  abdomen.  The  procedure  of  dihitation  of  the  cervix 
and  curettage,  combined  with  operations  on  the  cervix,  is 
seldom  successful  alone. 

Prolapse. — The  cure  of  prolapse  is  still  a  problem.  New 
operations  are  described  in  the  journals  every  month,  some 
of  them  being  most  drastic  procedures.  There  is  no  doubt 
that  where  the  prolapse  is  associated  w^th  cystocele,  as 
usually  occurs,  a  lengthy  operation  is  necessary-  if  a  cure 
is  to  be  effected.  I  have  nothing  novel  to  report.  When 
the  jDatient  has  passed  the  menopause  interposition  of  the 
uterus,  with  circular  amputation  of  the  cervix  and  anterior 
colporrhaphy,  followed  by  colpoperina:'orrhaphy,  are  per- 
formed. Before  the  menopause,  a  most  extensive  anterior 
colporrhaphy  with  tucking  up  of  the  bladder,  circular  am- 
putation of  the  cervix,  shortening  of  the  utero-sacral 
ligaments,  colpoperina^orrhaphy,  followed  by  Alexander 
Adams  operation  or  some  other  form  of  uterine  suspension 
is  the  choice.  There  is  no  doubt  that  these  operations, 
and  others,  such  as  the  comparatively  recent  Mayo  opera- 
tions, are  fraught  with  danger;  there  is  also  no  doubt  that 
they  achieve  excellent  results.  I  agree  with  a  writer  who 
recently  wrote  that  we  are  inclined  sometimes  to  favour 
distorting  operations  when  a  carefully  performed  plastic 
operation  will  suit  the  case.  I  certainly  do  not  consider 
it  justifiable  to  perform  interposition  before  the  meno- 
pause. In  23  cases  of  severe  prolapse — i.e.,  cases  which 
required  lengthy  operation — I  lost  two  patients ;  I  shall 
refer  to  these  when  speaking"  of  mortality  generally. 

Ovarian  Tumours. — A  word  nuist  be  said  about  the 
pathology  of  ovarian  tumours.  It  is  impossible  to  rely 
even  on  the  most  skilled  pathologist.  A  tumour  reported 
as  benign  may  metastasise  in  a  few  months,  while  the 
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woman  from  wlium  a  reported  malignant  tnmoui  has  been 
removed  lives  to  old  age.  There  is  a  great  field  for  re- 
search on  this  subject. 

Mijumcctonnj  and  Hysterectomy. — Myomectomy  has 
been  j)ractised  in  cases  of  sterility  and  before  the  meno- 
pause where  multiple  fibroids  were  not  present.  The 
results  of  myomectomy  in  this  series  have  been  excellent. 
There  have  been  no  deaths  and  no  post-operative  com- 
plications. In  my  ])rivate  practice  I  met  with  two  cases 
of  pulmonary  embolism,  one  of  which  was  fatal.  This 
danger  must  always  be  present,  and  recurrence  of  the 
tumour  is  said  to  occur.  I  am  at  present  disposed,  from 
my  own  ex])erience  and  that  of  others,  to  favoiu-  hysterec- 
tomy as  the  treatment  of  choice  except  in  the  cases  outlined 
above,  and  in  a  certain  number  which  either  refuse  opera- 
tion or,  on  account  of  some  organic  lesion,  are  more  suited 
to  .r-ray  treatment.  Regarding  hysterectomy  for  benign 
tumours,  the  subtotal  operation  is  done  unless  where  the 
cervix  contains  fibroids,  or  where  it  is  diseased.  The 
ovaries  when  healthy  are  left  in  situ.  The  danger  of 
cancer  developing  in  the  cervical  stump  seems  to  me  to  be 
far  less  than  the  increased  risk  of  the  total  operation.  T 
have  never  seen  an  ill-result  following  retention  of  the 
ovaries,  while  the  constitutional  advantages  gained  are 
great.  Tn  this  series  there  are  '27  subtotal  and  9  total 
operations  for  l)enign  disease,  with  no  death.  In  hysterec- 
tomy for  malignant  disease  there  are  9  Wertheim  opera- 
tions, with  4  deaths;  this  is  a  large  jiercentage  mortality, 
but  all  the  cases  were  very  far  advanced.  Tn  this  type  of 
case  radium  is  of  nuich  value,  but  unfortunately  radium 
does  not  cure,  while  a  thoroughly  executed  evacuation  of 
the  disease  has  a  large  percentage  of  cures. 
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Special  Cases. — Most  of  tlie  specially  interesting  cases 
I  encountered  I  have  brought  l)efore  the  Academy. 
Among  them  may  be  mentioned  an  abdominal  pregnancy, 
a  fibrosarcoma  of  the  mesentery,  and  a  malignant  tumour 
of  the  Fallopian  tube.  Among  those  not  published  is  a 
case  of  chorion-epithelioma.  This  occurred  in  a  woman 
of  49,  an  octipara,  who  had  severe  bleeding  following  a 
reputed  abortion.  She  was  sent  to  Mercer's  Hospital, 
and,  curettage  having  been  performed,  Dr.  "\Yigham  re- 
ported the  case  to  be  one  of  chorion-epithelioma.  The 
patient  was  very  desanguinated,  and  was  rapidly  going 
down-hill.  A  Wertheim's  total  hysterectomy  was  })er- 
formed  as  the  only  chance  of  saving  her  life,  but  des[)ite 
all  stimulating  treatment  the  l)lood-loss  had  been  too  great, 
and  she  died  on  the  fourth  day. 

Mortality. — There  were  eight  deaths  in  the  500  cases,  a 
mortality  of  1.6  per  cent.  Four  of  these  followed  Wer- 
theim's hysterectomy  for  malignant  disease.  Two  followed 
the  radical  operation  for  tlie  cure  of  prolapse  of  the  uterus. 
In  ]>oth  of  these  the  operation  ])erformed  was  as  laid  down 
when  speaking  on  this  sul^ject.  They  l)oth  occurred  in 
women  past  the  menopause.  One  died  of  pneumonia. 
The  other  died  of  peritonitis.  The  latter  was  an  interest- 
ino'  case.  She  had  some  ulceration  of  the  cervix  which 
would  not  heal,  and  I  determined  to  cut  the  ulcerated 
portion  out  as  a  preliminary  to  the  operation.  Having 
done  this,  all  gloves  were  changed  and  different  instru- 
ments were  used.  The  remainder  of  the  operation  was 
without  incident.  She  was  quite  well  for  a  week,  when 
she  developed  an  abscess  in  the  pelvis:  this  was  opened, 
slie  rallied  for  a  week,  and  then  died.  There  was  no  post- 
mortem, l)ut  I  attribute  the  death  to  the  reason  stated 
above.     I  had  always  avoided  operating  on  prolapse  accom- 
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panied  by  ulceration,  but  it  is  difficult  sometimes  in  the 
case  of  country  patients,  and  it  seemed  as  tbough,  great 
•care  being  practised,  a  good  result  might  be  obtained. 

One  patient  died  two  days  after  a  Gilliam  operation 
from  acute  pneumonia. 

The  eighth  death  was  one  which  occurred  following 
hopeless  operation  for  cancer  of  the  tube. 

Conclusions. — Tlie  main  conclusions  arrived  at  from  this 
paper  are  : — 

1.  Skin  disinfection  is  best  accomplished  by  some  re- 
agent which  hardens  the  skin.  Ether  followed  by  iodine 
ds  an  excellent  method. 

2.  There  is  less  chance  of  pulmonary  embolism  if 
patients  are  encouraged  to  move  about  freely  in  bed  after 
operation.  A  lengthy  stay  in  bed  is  inadvisable.  To  pre- 
vent pneumonia  and  pneumonitis  care  must  be  taken  that 
patients  be  warmly  clad  going  to  or  coming  from  the 
theatre. 

3.  Curettage  vrhen  carefully  pei'formed  is  a  beneficial 
operation . 

4.  Of  the  many  operations  described  for  the  cure  of 
backward  displacement,  the  modification  of  Tod  Gilliam's 
technique  described  in  the  paper  has  been  found  to  be  the 
best.  Ventral  suspension  and  Alexander  Adams  opera- 
tion have  their  indications,  and  ventral  fixation  is  satisfac- 
tory after  the  menopause. 

5.  When  it  is  necessary  to  treat  sterility  by  operation, 
it  is  justifiable  to  open  the  abdomen  to  examine  the  state 
of  the  adnexajcven  though  there  are  no  marked  signs  of 
disease.  Tubes  of  normal  size  with  closed  ostia,  hydrosal- 
pinges  and  very  small  cysts  of  the  ovarj-  are  often  dis- 
covered. 
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6.  This  paper  on  immediate  results  of  operation  for 
gynaecological  ailments  is  presented  as  a  preliminary  to  the 
presentation  at  a  later  date  of  the  remote  effects  which  are 
even  more  important.  The  percentage  mortality  is  small, 
the  morbidity  is  practically  nil,  and  the  after-results  are  ex- 
cellent. In  a  large  number  of  operations  for  the  cure  of 
sterility  there  were  no  deaths.  By  comparing  these  results 
with  those  obtained  by  the  workers  in  radium  and  a;-rays, 
knowledge  can  be  gained  as  to  which  is  the  better. 

List   of   Operations. 

Digital  dilatation  of  vagina  ...  ...  3 

Hymenectoni}'                    ...  ...  ...  1 

Piles                   ...             ...  ...  ...  11 

Vulvectomy        ...              ...  ...  ...  7 

Urethral  caruncle             ...  ...  ...  1 

Perinseorrhaphy  (complete)  ...  ...  9 

Colpo-perinfeorrhaphy  (incomplete)  ...  73 

Haematoma  of  vagina  opened  ...  ...  1 

Cystoscopy         ...             ...  ...  ...  3 

Bartholin's  cyst        ...  .-.  5 

Vesico-vaginal  fistula       ...  ...  ...  3 

Cervix,  posterior  division  ...  ...  19 

Trachelorrhaphy           ...  ...  ...  26 

Partial  amputation       ...  ...  ...  49 

Circular  am])utation     ...  ...  ...  29 

Dilatation  and  curettage  alone  ...  ...  62 

Do. ,     accompanied  by  other  operation    . . .  201 

Anterior  colporrhaphy  ...  ...  41 

Pelvic  abscess    ...             ...  ...  ...  6 

Incomplete  abortion  removed  ...  ...  2 

Vaginal  suspension          ...  ...  ...  2 

Interposition  of  the  uterus  ...  ...  7 
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List  of  Operations — continued. 

Eadium  treatment  of  cervical  cancer 
Utero-sacral  ligaments  shortening 
Gilliam's  operation  (modifiedj 
Ventral  suspension,   chiefly  with  separation 

of  adhesions 
Ventral  fixation 
Alexander  Adams  operation 
Ovariotomies  and  parovarian  cysts 
Plastic  operations  on  tubes  and  ovaries 
Tubal  pregnancy  removed 
Abdominal  myomectomy 
Hysterectomy  (subtotal) 

(Total) 

(Wertheimj 
Appendicitis 

Exploratory    laparotomy    in   which    nothing 
was  done — 

Tubercular  peritonitis 

Cancer 
Abdominal  pregnancy 
Mesenteric  tumour 
Breast  abscess  ... 


3 
16 
98 

62 

5 

34 

30 

89 

6 

26 

27 

9 

9 

37 


Sir  William  Smyly  said  lie  believed  in  the  modified  Gilliam 
operation  for  backward  displacement.  Despite  the  unfor- 
tunate results  which  had  been  reported  following  ventral 
suspension  he  still  did  the  operation  with  satisfactory  result. 
He  did  not  approve  of  Alexander  Adams  operation,  as  he 
liked  to  see  the  inside  of  the  abdomen.  He  agreed  with  the 
main  principles  of  Dr.  Solomon's  paper. 

Dr.  Ell.\  ^YEBB  asked  if  the  cases  of  pneumonia  M-ere 
recent,  and  if  pure  ether  was  the  anaesthetic  employed.     She 
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agreed  that  great  care  must  be  taken  to  keep  the  patients 
warm  in  going  to  and  coming  from  the  theatre. 

Dr.  Eowlette  said  that  a  definite  diagnosis  as  to  malig- 
nancy in  large  ovarian  tumours  was  sometimes  impossible. 
He  thought  that  most  papillomatous  tumours  were  malig- 
nant. He  suggested  that  chloroform  might  be  re-introduced 
iis  an  anaesthetic  when  the  doctors  came  back  from  France, 
and  he  did  not  welcome  the  idea. 

Dr.  Ashe  said  that  he  agreed  with  the  author  of  the  paper 
that  it  was  important  to  exclude  the  male  as  the  cause  of 
sterility  before  operating  on  the  female. 

Dr.  -Jellett  considered  Alexander's  operation  was  the 
ideal  one  for  all  cases  of  undoubtedly  uncomplicated  back- 
ward displacement,  but  that  it  was  contraindicated  in  cases 
associated  with  sterility  or  any  possible  pelvic  complication. 

Dr.  Solomons,  in  reply,  said  that  he  had  had  no  recent 
cases  of  pneumonia.  Ether  or  gas  and  ether  was  the 
anaesthetic  employed  in  his  cases,  and  he  would  never  permit 
the  use  of  chloroform.  He  thought  that  many  women  would 
be  saved  unnecessary  operations  for  sterility  if  the  male  semen 
were  examined. 


HALF-A-CEXTURY*S   REVIEW   OF   MARRIAGES 
AND   BIRTHS  IX  IRELAND,    1866   TO   1915. 

By    SIR   \\M.    J.   THO^IPSOX,   M.D.  DniL..   F.E.C.P.I.; 
Registrar-General  for  Ireland. 

[Read  in  the  Section  of  State  Medicine,  January  17,  1919.] 

In  this  retrospect  of  the  marriages  and  births  recorded  in 
Ireland,  England  and  Wales  and  Scotland  during  the  fifty 
years  ending  with  the  year  1915,  I  have  endeavoured  to 
present  the  facts — as  shown  in  the  Tables — in  as  concise  a 
manner  as  possible,  and  with  this  object  in  view  actual 
numbers  are,  generally  speaking,  omitted,  and  only  the 
proportions  to  the  populations  are  given.  Moreover,  the 
information  is  condensed  into  ten  quinquennial  periods, 
and  diagrams  will  be  used  to  show  the  variations  through- 
out the  fifty  years.  The  figures  given  are  derived  from  the 
Annual  Reports  of  the  Registrars'-General  for  Ireland, 
England  and  Wales,  and  Scotland,  and  from  the  Census 
Reports  of  the  respective  countries. 

Marriages. 

During  the  half  century  under  review,  1,172,453  mar- 
riages were  registered  in  Ireland,  being  equivalent  to  an 
average  annual  rate  of  4.9  per  1,000  of  the  population;  in 
the  same  period  11,445,754  marriages  were  registered  in 
England  and  Wales,  affording  an  average  annual  rate  of 
7.9  per  1,000,  and  in  Scotland  there  were  registered 
1,413,335  marriages,  the  corresponding  rate  being  7.0  per 
1,000. 


I 
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In  the  following  statement  the  rates  for  each  country  are- 
given. 

Table    A. — Shoxving     the     number    of    Marriages     per     1,000     of 
the   Population    in    Ireland,  as    compared   witJi    England  and' 
Wales,  and  Scotland,   during  each   Quinquennial  Period  //o/ii 
1866  to  1915. 


QUINQUENXI\L 

Period 

Rate  per  1,000  of  the  Populatiox 

England 

Ireland           ,              and                       Scotland 

Wales 

1866-1870 
1871-1875 
1876-1880 
1881-1885 
1886-1890 
1891-1895 
1896-1900 
1901-1905 
1906-1910 
1911-1915 

5.3 
4.9 
4.5 
4.3 
4.3 
4.8 
5.0 
5.2 
5.1 
5.3 

8.2 

8.6 

7.7 

7.6 

7.4  • 

7.6 

8.1 

7.8 

7.7 

8.2 

7.0 

7.5 

6.9               ^ 

6.9 

6.5 

6.8 

7.3 

7.0 

6.8 

7.1 

From  this  Table  it  will  be  observed  that  the  marriage 
rates  for  Ireland  and  England  and  Wales,  viz.,  5.3  and 
8.2,  respectively,  in  the  first  five-yearly  period  are  iden- 
tical with  those  for  the  last,  while  the  rate  for  Scotland 
(7.0)  for  1866-70  differs  but  slightly  from  the  rate  (7.1)  for 
1911-15,  Indeed  it  might  be  said  the  curve  for  Ireland,, 
if  put  in  a  diagrammatic  form,  is  almost  identical  with  that 
for  each  of  the  other  countries.  Generally  speaking,  the- 
foregoing  Table  discloses  the  fact  that  there  is  a  steady  fall 
from  the  first  to  the  fifth  quinquennial  period,  followed  by 
a  steady  rise  up  to  the  last  quinquennial  period,  varied,, 
however,  by  a  slight  decrease  in  1906-1910  as  compared 
with  1901-5.  The  increase  in  the  marriage  rate  for  the- 
period,  1911-15,  is  to  some  extent  due  to  the  "  War  Mar- 
riages "  registered  in  1915. 

Viewing  the  figures  in  the  preceding  statement,  it  will 
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not  come  as  a  surprise  to  learn  from  the  Census  Eeports 
of  1911  that  of  the  total  number  of  women  in  Ireland 
between  15  and  4o  years,  only  31.4  in  every  hundred  were 
married,  the  corresponding  percentage  for  England  and 
Wales  being  47.7,  and  that  for  Scotland  4-2.6. 

1  mention  the  age  15  to  45  years,  as  that  is  the  age 
period  usually  associated  with  maternity,  and  as  the  age 
at  which  women  marry  is  important  from  many  points  of 
view,  the  following  Table  has  been  compiled  in  order  to 
show  the  variations  in  the  ages  of  married  women  in  Ire- 
land, England  and  Wales,  and  Scotland  according  to  the 
Census  Eeturns  from  1871  to  1011. 

Tablk  B. — Showing  jor  Ireland,  England  and  M'ales,  and  Scotland, 
the  -inoportion  per  cent,  of  M'ivcs  15-20,  20-25,  25-35  and 
35-45  years,  arcnrding  to  the  Census  front  1871  to  1911. 

IRELAND. 


i 

Phoportiox  per  cent,  of  Wrv- 

ES  Aged 

Total,      ! 

Cessus  Ybak  I 

1.5-40   ; 

1 

15-20           20-25           2.5-35 

35-45 

Years 

1871 

1.1               11.0              46.7 

41.2 

100. 

1881 

O.S              10.0              42.2 

47.0 

100. 

1891 

0.7                 9.3               42.4 

47.6 

100. 

1901 

0.5                 8.9 

44.9 

45.7 

100. 

1911 

0.4                7.3 

43.1 

49.2 

100. 

ENGLAND  AND  AVALES. 

1871 

1.3 

13.9 

4.5.5 

39.3 

100. 

1881 

1.1 

13.7               4.5.6 

39.6 

100. 

1891 

0.9              12.8 

46.0 

40.3 

100. 

1901 

0.7              11.8 

46.8 

40.7 

100. 

1911 

0.5                 9.4 

46.0 

44.1 

100. 

SCOTLAND. 

1871 

1.1               12.0 

46.2 

40.7 

100. 

1881 

0.9 

12.5 

4.5.5 

41.1 

100. 

1891 

0.7 

11.4 

46.0 

41.9 

100. 

1901 

0.8 

11.5 

46.1 

41.6 

100. 

1911 

0.7 

9.6 

45.0 

«.7 

100. 
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The  principal  feature  of  this  Table  is  the  evidence  it 
■affords  of  the  postponement  of  marriage  by  the  women  of 
the  three  countries,  and  while  the  proportions  of  married 
women  at  each  age  period  for  England  and  Wales  and 
Scotland  show  rather  close  similaritj',  especially  in  the 
later  years,  the  average  age  at  marriage  of  the  wives  in 
Ireland  is  appreciably  higher  than  is  the  case  in  England 
•or  Scotland. 

Of  the  married  women  in  Ireland,  according  to  the 
Census  of  1911,  at  ages  15-4.5  years,  7.3  per  cent,  were 
^0-25  years,  in  England  and  "Wales  9.4  per  cent,  and  in 
Scotland  9.6.  In  Ireland  43.1  per  cent,  were  between 
•25  and  35  years,  in  England  and  Wales  46.0  per  cent, 
were  so  circumstanced,  and  in  Scotland  45.0  per  cent. 
The  age-period,  35-45  years,  contributed  49.2  per  cent,  of 
the  total  for  Ireland,  the  percentage  for  England  being 
44.1,  and  for  Scotland  44.7.  Married  women,  in  1911, 
:aged  15  and  under  20  years,  exhibit  only  a  small  propor- 
tion of  those  under  45  years  of  age,  being  0.4  per  cent, 
for  Ireland,  0.5  for  England  and  Wales,  and  0.7  for  Scot- 
land. 

Births. 

It  is  probable  thai,  in  the  earlier  years  shown  in  the  fol- 
lowing Table,  registration  was  not  so  complete  as  it  might 
have  been,  owing  to  the  registration  in  Ireland  not  having 
been  long  in  existence,  but  how  far  defections  occurred  it 
is  not  possible  to  say  definitely.  Caution  must  therefore 
be  exercised  with  reference  to  the  use  of  figures  for  the 
earlier  years. 

There  were  registered  in  Ireland  during  the  fifty  years 
5,860,422  births,  being  equivalent  to  an  average  annual 
rate  of  24.3  per  1,000  of  the  average  estimated  population 
T.  2f 


440     Half-a-Ctniurii's  Murr'uKjts  and  Birtlis  in  Inland. 

of  these  years ;  in  the.  same  period  the  births  recorded  for 
England  and  Wales  numbered  44,137,102,  affording  a  rate 
of  30.3  per  1,000  of  the  average  population,  and  in  Scotland 
the  number  of  births  amounted  to  0,246,457,  or  30.8  per 
1,000  of  the  population,  arrived  at  in  a  .similar  way.  The 
facts  for  these  countries  for  each  of  ten  quinquenniums  are 
viven  in  the  following  Table. 


Table  C. — Shou-ituj  the  numheT  of  Births  per  1,000  of  the  Popula- 
tion  in  Ireland,  as  compared  icith  England  and  Wales,  and 
Scotland,  during  each  Quinquennial  Period  from  1866  to  1915. 


QurNQUEXXIAL 

Rate  per 

1,000    OF  THE   POPTJLATION 

Period 

England 

, 

Ireland 

and 
Wales 

Scotland 

1866-1870 

26.8 

35.3 

34.9 

1871-1875 

27.1 

35.5 

35.0         •    ! 

1876-1880 

25.5 

35.3 

34.7 

1881-1885 

23.9 

33.5 

33.3              1 

1886-1890 

22.8 

31.4 

31.5 

1891-1895 

23.0 

30.5 

30.5 

1896-1900 

23.3 

29.3 

30.0              1 

1901-1905 

23.2 

28.2 

29.2              1 

1906-1910 

23.3 

26.3 

27.6         ; 

1911-1915 

22.7 

23.6 

25.4 

It  will  be  seen  from  this  Table  that  the  highest  rate 
recorded  for  the  three  countries  was  in  the  period  1871-5. 
during  which  Ireland  shows  an  average  annual  rate  of  27.1, 
England  and  Wales  35.5,  and  Scotland  35.0.  In  1911-15 
the  respective  birth-rates  were  22.7,  23.6,  and  25.4.  Thus 
the  fall  in  the  crude  birth-rate  for  England  and  Wales  in 
the  last  quinquennial  period  as  compared  with  the  second 
amounted  to  11.9  per  1,000  of  the  population,  or  33.5  per 
cent. ;  in  Scotland  it  was  9.6  per  1,000,  or  27.4  per  cent.,. 
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whilei  in  Ireland  the  reduction  was  only  4.4  per  1,000,  or 
16. '2  per  cent.  It  will  be  observed  that  the  fall  in  Ireland 
is  subject  to  some  fluctuations.  The  curve  for  Ireland 
follows  those  for  England  and  Wales  and  Scotland  up  to 
the  period  1886-90,  the  similarity  of  the  fall  for  the  three 
countries  from  the  period  1876-1880  being  very  marked, 
but  from  the  point  (1886-1890),  while  the  other  countries 
continue  their  downward  course,  the  curve  for  Ireland 
shows  a  slight  tendency  upwards. 

The  fall  in  the  birth-rate  in  England  and  Wales  and 
Scotland  is  due  largely  to  the  decreased  fertility'  of  married 
women.  Reduction  in  illegitimacy  and  postponement  of 
marriage  (see  Table  B)  also  contribute  to  the  fall.  In 
Ireland  the  reduction  in  the  birth-rate  was  due  almost 
entirely  to  the  decrease  in  the  married  women  of  maternity 
ages  (15-45  years)  in  the  population,  increased  age  at  mar- 
riage being  also  a  factor. 

This  aspect  of  the  question  will  be  discussed  under  the 
heading  "  Fertilit}'^  of  Marriages." 

Illegitimate  Births. 

In  arriving  at  the  illegitimate  birth-rate  two  methods 
are  usually  employed  :  one  is  based  on  the  total  births 
registered ;  the  other,  on  the  number  of  unmarried  women 
and  widows  of  age  15  and  under  45  years  of  age  in  the 
population. 

The  latter  method  gives  the  more  accurate  results,  be- 
cause one  of  the  numbers  employed  in  the  calculation,  viz., 
the  number  of  the  unmarried  and  widowed  is  a  constant, 
whereas  in  the  first-named  method  both  the  total  births 
and  the  illegitimates  are  variables.  The  following  state- 
ment shows  the  results  of  the  calculation  on  the  total 
births. 
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Table  D. — Showing  the  number  of  Illegitimate  Births  per  1,000  of 
all  Births  registered  in  Ireland,  as  compared  with  England 
and  Wales,  and  Scotland,  during  each  Quinquennial  Period 
from  1866  to  1915. 


QcnNQTJEXNIAL 

Period 

Illegitimate  Bieths  per  1,000  Births 
Registered 

England          ' 
Ireland          1             and             '         Scotland 
1            Wales           i 

1866-1870 
1871-1875 
1876-1880 
1881-1885 
1886-1890 
1891-1895 
1896-1900 
1901-1905 
1906-1910 
1911-1915 

31 
25 
24 
27 
28 
27 
26 
26 
26 
29 

58 
52 
48 
48 
46 
42 
41 
39 
40 
43 

99 

^^- 

85 

83 
80 
74 
68 
65 
71 
72 

The  above  Table  shows  somewhat  different  results  from 
those  shown  in  the  following  Table,  although  the  respective 
curves,  in  so  far  as  they  are  comparable,  follow  the  same 
general  du-ection. 


Table  E. — Shoicing  the  number  of  Illegitimate  Biiihs  per  1,000  of 
Unmarried  and  Widowed  Women  betiveen  the  ages  of  15 
and  45  years  in  Ireland,  as  compared  ivith  England  and 
Wales,  and  Scotland,  during  the  periods  1870-1872,  1880- 
1882,   1890-1892,   1900-1902  and  1910-1912. 


Period 

Illegituiate  Berths  per  1,000  Ux.married 

AXD   WlDOU-ED   WoilEX    15-45   YeAES 

England 
Ireland                        and 
j            Wales 

Scotland 

1870-1872 
1880-1882 
1890-1892 
1900-1902 
1910-1912 

5.6 
4.4 
3.9 
3.8 
4.4 

16.9 

14.0 

10.5 

8.5 

7.9 

24.5 
21.4 
17.1 
13.4 

13.8 
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Table  E  shows  that  the  illegitimate  birth-rate  per  1,000 
of  unmarried  and  widowed  women,  15  to  45  years  of  age, 
fell  in  Ireland  from  5.6  in  1870-2  to  3.8  in  1900-2,  but  rose 
to  4.4  in  1910-12. 

The  rate  for  England  and  Wales  fell  steadily  from  16.9 
in  the  first  period  to  7.9  in  the  last,  or  53  per  cent.,  while 
in  Scotland  the  rate,  which  was  24.5  per  1,000  in  1870-2, 
fell  to  13.4  in  1900-2,  but  rose  slightly  to  13.8  in  1910-12, 
the  last  figure  showing  a  decrease  of  44  per  cent,  as  com- 
jDared  with  the  figure  for  1870-2. 

In  consequence  of  the  uncertainty  of  intercensal  es- 
timates of  the  number  of  the  unmarried  and  widowed 
women  15  to  45  years  of  age  in  the  population,  it  has  been 
considered  more  satisfactory  to  obtain  results  by  triennial 
periods  with  the  year  of  the  Census  as  the  middle  year. 
Thus  while  the  number  of  births  for  a  period  of  three  years 
is  quite  large  enough  in  order  to  secure  reliable  results, 
possibility  of  error  that  might  be  expected  to  result  from 
more  or  less  doubtful  estimates  in  intercensal  years  is 
thereby  reduced  to  a  minimum. 

Fertility  of  Marriage. 

It  will  be  noted  that  the  rates  for  the  total  births  have 
been  given  in  terms  of  the  total  population,  in  other  words, 
the  crude  birth-rates  were  presented.  They  serve  as  a 
measure  of  the  increase  in  a  population,  and  they  have  the 
advantage  of  being  readily  calculated.  Moreover,  the  total 
population  and  the  total  births  are  in  many  localities  the 
only  statistics  available  on  wiiich  to  base  this  calculation. 

As  the  proi^ortion  of  married  women  of  maternity  age  in 
the  population  varies  in  different  countries,  it  is  easy  to 
see  that  a  comparison  of  the  crude  birth-rates  between  one 
country  and  another  may  be  misleading.     A  comparatively 
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low  crude  birth-rate  may  be  expected  when  the  proportion 
of  wives  15  to  45  years  of  age  is  low  in  comparison  with 
other  countries,  and  vice  versa.  More  reliable  results  will, 
therefore,  be  obtained  when  the  birth-rate  is  stated  in  terms 
of  legitimate  births  in  proportion  to  the  number  of  married 
women  aged  15  and  under  45  in  the  population.  This  is 
done  in  the  following  Table  by  triennial  periods  from  1870 
to  1912,  the  middle  point  in  each  of  the  periods  being  the 
Census  year. 

Table  F.— Showing  the  number  of  Lcgiiimate  Births  per  1,(X)0 
Married  Women  heticeen  the  oges  o/  15  and  45  years  in  Ireland 
as  comjmred  with  England  and  Wales.  a)id  Scotland.  durin(j 
the  periods  1870-1872.  1880-1882,  1890-1892,  1900-1902,  and 
1910-1912. 


-D 

Legitimate  Births  per  1,000  1\Iareied 

Women,  15-45  Years  of  Age                      j 

Period 

Ireland 

England 

and 

Wales 

1 
Scotland 

1870-1872 
1880-1882 
1890-1892 
1900-1902 
1910-1912 

306.6 
282.9 
287.6 
289.4 
292.7 

291.1 
285.3 
262.1 
235.0 
197.1 

319.4 
311.5 
296.4 
271.8 
233.2 

It  was  shown  in  Table  C  that  the  highest  crude  birth- 
rate in  the  fifty  years  covered  by  that  Table  was  reached  in 
Ireland  as  well  as  in  Great  Britain  during  the  period 
1871-5.  The  proportion  of  legitimate  births  per  1,000 
married  women  aged  15  to  45  was  also  highest  in  the 
period  1870-2,  viz.,  306.6  for  Ireland,  291.1  for  England 
and  Wales,  and  319.4  for  Scotland.  The  rate  for  Ireland 
would  appear  to  fall  from  306.6  in  1870-2  to  282.9  in 
1880-2 ;  the  rate  for  England  and  Wales  shows  a  smaller 
reduction,  from  291.1  to  285.3,  and  for  Scotland  from 
319.4  to  311.5. 


By  Sir  Willia:\i  J.  Thompson.  445 

But  \Yhile  the  proportion  for  Ireland  continued  to  rise 
steadily  from  282.9 in  the  period  1880-2  to  292.7  in  1910-12, 
showing  an  increase  of  3.5  per  cent.,  the  rate  for  England 
and  Wales  fell  continuously  from  291.1  in  1870-2  to  197.1 
in  1910-12,  a  fall  equivalent  to  32.3  per  cent.,  and  that  for 
Scotland  during  the  same  period  shows  a  reduction  from 
319.4  to  233.2  or  27.0  per  cent. 

It  will  also  be  observed  that  the  greatest  decrease  m  any 
one  period  as  compared  with  the  preceding",  as  shown  by 
the  English  and  Scottish  results,  occurred  in  the  period 
1910-12.  In  England  and  Wales  the  legitimate  birth-rate 
fell  from  235.0  in  1900-2  to  197.1  in  1910-12  or  16.1  per 
cent.,  and  in  Scotland  it  fell  from  271.8  to  233.2,  or  14.2 
per  cent. 

During"  the  period  1880-2,  the  rate  recorded  for  Ireland 
was  less  than  that  for  either  England  or  Scotland ;  in 
1910-12  the  Irish  rate  exceeded  the  English  by  48.5  per 
■cent,  and  the  Scottish  by  25.5  per  cent. 

It  may  be  noted  as  significant  that  the  great  increase  in 
the  wealth  of  Great  Britain  in  recent  years  coincides  with 
the  rather  serious  decline  in  the  birth-rate  there.  Other 
countries,  too,  have  the  same  tale  to  tell,  but  while  the 
fertility  of  married  women  in  Great  Britain  and  many 
other  countries  has  seriously  declined  with  increased  pro- 
sperity, Ireland  has  actually  imjn'oved  her  position  nnder 
similar  conditions. 

Table  G  is  interesting  in  tliat  it  shows  the  average 
number  of  legitimate  births  registered  per  1,000  married 
women  15  to  45  years  of  age  in  Ireland  by  county  and  pro- 
vincial areas.  Co.  Dublin  comes  lowest  on  the  list  with 
208.8,  and  Co.  Mayo  highest  with  359.2.  It  is  a  well- 
known  fact  that  from  Co.  Dublin  a  number  of  births  take 
place   in  the   lying-in   or   other  hospitals  in   the    city   of 
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Tablb  G. — Showing  the  average  'member  of  Births  registered  in  the 
3  years,  1910-12,  per  1,000  Married  Women  between  the  ages 
of  15  and  45  years. 


Number 

Number 

of  Births 

of  Births 

in  1910-12 

in  1910-12 

per  1,000 

, 

per  1.000 

CotrsTY 

Married 

COUXTY 

Married 

Women 

Women 

Aged 

Aged 

15  to  45 

1 
1 

15  to  45 

Years 

j 

Years 

Mayo 

359.2 

1 

L'dem-  Co.  and  City... 

293.6 

Galway 

356.6 

Cork  Co.  and  City      ... 

293.3 

Donegal 

347.6 

Carlow 

292.4 

Kerry 

345.5 

West  me  at  li 

291.9 

SUgo'            

341.6 

Waterf  ord  Co.  and  City 

288.7 

Limerick  Co.  and  City 

322.6 

Kildare 

284.5 

Leitrim 

315.1 

Meath 

281.9 

Roscommon 

312.1 

'  Armagh 

277.7 

Clare 

310.4 

Antrim 

268.0 

Cavan 

309.8 

Down 

256.1 

Tipperary    ... 

308.7 

Wicklow 

251.7 

Kilkenny     ... 

306.8 

Belfast  City 

250.4 

Longford     ... 

305.9 

Dublin  County 

208.8 

Dublin  City 

300.9 

Wexford 

300.0 

King's 

299.3 

Provixces. 

Monaghan  ... 

298.8 

Queen's 

298.8 

Connaught  ... 

344.7 

Fermanagh 

295.6 

Munster 

308.7 

Tyrone 

295.0 

Leinstcr 

282.0 

Loutli           ...^ 

294.3 

Ulster 

Ireland 

276.0 

292.7 

Dublin,  in  which  area  they  are  registered.  Therefore,  the 
ficrnre  mentioned  for  the  countv  is  lower  than  it  should  be, 
and  hence  the  rate  shown  for  the  Dublin  County  Borough 
is  overstated.  A  rate  for  the  combined  county  and  city 
would  be  more  satisfactory,  and  that  is  found  to  be  272.0 
per  1,000.  The  next  lowest  on  the  list  is  Belfast  Borough 
with  250.4  per  1,000,  as  compared  with  359.2  per  1,000  for 
Mayo,  the  latter  showing  a  rate  of  43  per  cent,  higher  than 
that  for  Belfast.     It  is  also  to  be  noted  that  the  six  counties 
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with  the  highest  rates  are  on  the  western  seaboard,  the- 
five  lowest  areas  on  the  eastern  seaboard,  and  the  five  in 
centre  of  the  hst  are  all  inland  counties.  The  difference 
between  the  provinces  is  not  so  marked,  viz.,  Connaught 
with  344.7  p.er  1,000  as  against  Ulster  with  276.0,  the 
former  figure  being  about  "25  per  cent,  higher  than  the 
latter. 

In  the  Census  of  1911,  for  the  first  time,  particulars  re- 
garding marriages  as  existing  at  the  date  thereof  were- 
obtained,  and  the  results  are  given  in  the  General  Eeport 
of  that  Census — ages  of  husband  and  wife,  duration  of 
existing  marriage,  number  of  children  born  alive  and  the 
number  who  had  died.  In  the  preceding  Tables,  allow- 
ance was  not  made  for  the  age  of  wife  at  marriage,  nor 
for  the  duration  of  marriage,  simply  average  annual  birth& 
to  every  1,000  married  women  (15-45  years)  were  given 
for  different  periods  of  time,  the  population  having  been 
taken  from  the  Census  Eeports  and  the  births  from  the 
Eegistrar-General's  Annual  Eeports. 

I  now  propose  to  supj)ly  more  precise  information  re- 
garding fertility  in  Ireland,  England  and  Wales,  and  Scot- 
land, by  (a)  ages  of  wives  at  marriage,  and  by  (h)  durations 
up  to  20  years,  which  information,  as  before  referred  to, 
has  been  derived  from  the  Census  Eeports  of  the  three 
countries.  I  may  observe  here  that  it  would  not  be  pos- 
sible within  the  ambit  of  this  paper  to  give  the  full  results- 
of  a  study  of  the  Census  figures  as  published ;  indeed,  one's- 
difficulty  in  a  paper  on  Vital  Statistics  such  as  this  lies  in, 
curtailment  rather  than  in  amplification.  Suffice  it  to  say, 
that  a  close  investigation  of  the  Census  figures  by  the 
diligent  student  will  be  amply  rewarded. 

It  would  appear  from  the  preceding  Table  that  during 
the  first  five  years  of  married  life  among  women  15  to  40' 
years  of  age  at  marriage,  the  average  number  of  children  per 
marriage  was  1.01  for  Ireland,  0.92  for  England  and  Wales, 
and  1.07  for  Scotland.  Thus  Ireland  shows  a  rate  slightly 
j^xev  that  for  England  and  Wales,  but  a  fraction  under  that 
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T.\BLE  H. — Shou-ing,  by  Ages  of  Wives  at  Marriage,  for  Ireland, 
England  and  Wales,  and  Scotl^ind,  the  average  number  of 
Children  born  alive  Per  Married  Woman,  in  the  cases  of 
Marriages  (as  existing  at  the  date  of  the  Census  of  1911) 
under  5  years'  duration,  5  and  under  10  years,  10  to  15,  and 
15  to  20  years.  [Derived  from  the  Census  Reports  of  the 
respective  countries.] 

'  DuKATioN  OF  Marriage — U>'der  5  Years 


Ages  of 

Wives 

AT  Marriage 

Average  number  of  Children  per  Married  Woman      i 

Ireland 

England          ' 

and                      Scotland 
Wales 

15-20  vears 
20-25  ~  ., 
25-30      .. 
.30-35      .. 
35-40      ,. 

1.26 
1.14 
1.01 
0.90 
0.63 

1.28 
1.03 
0.80 
0.69 
0.51 

1.36 
1.21 
0.97 
0.82 

0.59 

.    _     1 

15-40      .. 

1.01 

0.92              i             1.07 

1 
IJcRATiox  OF  Marriage — 5  .and  under  10  Years                    j 

15-20  vears 
20-25  '  .. 
2.5-30      ., 
30-35      „ 

3.20                          2.92              !             3.19 
3.12                          2.44              1             2.84 
3.01                           1.98             !             2.37 
2.58                          1.70                          2.01 

15-35      „ 

2.98             '             2.27                          2.63 

1 

Dcratiox  of  Marriage — 10  and  uxder  15  Years 

15-20  years 
20-25      „ 
25-30      „ 

4.94                           4.38                           4.87 
4.80                           3.61                           4.24 
4.35                  ;         2.85                           3.44 

15-30      „ 

4.64                           3.47                           4.05 

Btratiox  of  Marriage — 15  axd  Under  20  Years 

15-20  years 
20-25      „ 

6.47         -        1         5.69              '             6.31 
6.24                  i         4.61                            5.42 

15-25      „ 

6.30                           4.84                           5.61 
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for  Scotland.  In  the  next  duration  (5-10  years)  for  women 
15-35  years  at  marriage  it  will  be  seen  that  Ireland  shows 
an  increase  over  the  other  coimtries  not  alone  in  the  total 
but  at  each  age  period.  A  similar  increase  also  occurs  with 
reference  to  the  duration  10  to  15  years  for  women  aged 
15  to  30  years  of  age  at  marriage,  and  for  marriages  15  to 
•20  years  in  duration  the  ages  of  the  wives  at  marriage  being 
from  15  to  25  years.  In  this  last  category  the  average 
number  of  children  to  a  marriage  was,  for  Ireland,  6.30, 
for  England  and  Wales  4.84,  and  for  Scotland  5.61. 

A  feature  in  Table  H  is  the  light  it  throws  on  the  com- 
parative effects  of  delayed  marriage  in  Ireland,  England 
and  Wales,  and  Scotland.  In  Ireland,  it  will  be  noted,  the 
fertilit}^  -among  married  women  in  the  successive  quinquen- 
nial age  periods  up  to  30  years  of  age  does  not  show^  any 
very  material  difference,  while  in  the  other  coimtries  this 
difference  is  appreciable. 

As  this  subject  is  of  public  importance  I  have  elaborated 
somewhat  on  the  first  and  last  sections  of  this  Table  by 
showing  particulars  relating  to  the  size  of  families  in  the 
three  countries. 

With  reference  to  wives  who  were  under  5  years  mar- 
ried at  the  date  of  the  Census,  and  aged  15  to  35  years  at 
date  of  marriage,  it  will  be  seen  that  34.6  per  cent,  of  these 
married  women  in  Ireland  were  childless  during  that  period 
of  married  life,  the  corresponding  percentage  of  childless 
women  in  England  and  Wales  being  35.2,  and  29.6  in 
Scotland. 

Regarding  the  children  born,  the  Table  shows  in  this 
short  duration  the  tendency  in  Ireland  to  "  long  "  families, 
for  22.1  per  cent,  of  the  Irish  children  occiu'red  in  families 
of  3  and  upwards  as  against  15.2  per  cent,  of  the  English 
and  20.0  per  cent,  of  the  Scottish. 

The  children  who  died  are  represented  by  83.3  per  1,000 
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Table  I. — Shoicing  for  Ireland.  England  and  TT'a?es,  and  Scotland,  in 
relation  to  Wives  15  and  under  35  years  of  age  at  Marriage,  the 
duration  of  which  teas  under  5  years  at  the  date  of  the  Census  of 
1911,  the  number  of  Children  Born  Alive  according  to  size  of 
family,  with  particul-ars  regarding  the  Mortality  and  the  Survivors 
among  these  children. 

IRELAND. 


Children  (iloxHERS,  15-35  Yeaes  of  Age  at  Mirbiage. 

Wives  A 

ged  at 

Dtratiox  of  Marriage,  Uxder 

5  Y'ears)            1 

Marriage, 
15-3.3  Years 

Size  of 
Famih- 

Children        j 
Born  Alive 

1 
Children  Dead            Survivors  in  1911 

1 

Per 

Per 

1 

1 

1.000 

1,000 

Per- 

Per- 

Born 

Born 

Per. 

No. 

centage 

No. 

centage 

No. 

Alive         No. 

in 

centage 

of 

of 

in  each 

each 

of 

Total 

Total 

class  of 
Familj'  \ 

class  of 
Family 

Total 

0 

26.925 

34.6 

1        .        '. 

1 

26,535 

34.1 

26.535 

32.5 

1..538 

58.0 

24,997  j 

942.0 

33.4 

2 

18,581 

23.9 

37,162 

45.4 

2.963 

79.7 

34,199 

920.3 

45.6 

3 

5,226 

6.7 

15.678 

19.2 

1.875 

119.6 

13.803  ' 

880.4 

18.4 

Over  3 

573 

0.7 

2,873 

2.9 

431 

181.2     i     1,947 

1 

818.8 

2.6 

Total 

77,840 

100. 

81,753 

100. 

6,807 

83.3     1  74,946 

916.7 

100. 

ENGLAND  AND  WALES. 

0 

355.937 

35.2 

i 

1 

415.862 

41.1 

415.862 

43.9 

2.5.380 1       61.0    .390.482 

939.0 

45.7 

2 

193.766 

19.1 

387,532 

40.9 

40.198      103.7    347.334 

896.3 

40.6 

3 

41.247 

4.1 

123.741 

13.1 

21.012      169.8     102,729 

830.2 

12.0 

Over  3 

4,833 

0.5 

19,816 

2.1 

5,262 1     265.5      14,.554 

734.5 

1.7 

Total 

1,011,645 

1 

100. 

946,951 

100. 

91,852        97.0     855,099 

903.0 

100. 

SCOT 

.AND. 

0 

1 
33.991 

29  6 

1 

1    44.967 

32  9 

44.967 

35  7 

- 

- 

- 

- 

- 

2 

1   27,848 

24  2 

.55.696 

44  3 

- 

-        1       - 

- 

- 

3 

;      7,110 

6.2 

21.330 

17.0 

- 

-        1 

- 

- 

Overs 

912 

'       0.8 

3,73S 

3.0 

- 

- 

- 

- 

Total 

114,828 

100. 

125,731 

1     100. 

- 

- 

- 

- 
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born  in  Ireland  among  these  families,  as  compared  with 
97.0  per  1,000  in  England  and  Wales.  Similar  informa- 
tion for  Scotland  is  not  available.  In  Ireland  among  every 
thousand  children  born  alive  to  mothers,  15-35  years  of 
age  at  marriage  and  under  5  years  married,  916.7  survived 
at  the  date  of  the  Census,  and,  under  the  same  conditions 
in  England  and  Wales,  903.0  survived. 

On  the  same  lines  the  following  Tables  relating  to  mar- 
ried women  15  to  25  years  at  marriage,  and  15  to  20  years 
married  are  constructed. 

Table  J.  (i). — Shoiuing  for  Ireland,  in  relation  io  Wives  15  and  under  25 
years  of  age  at  Marriage,  the  duration  of  ichich  ivas  front  15  to  20 
years  at  the  date  of  the  Census  of  1911,  the  number  of  Wives  and 
the  number  of  Children  Born  Alive  according  to  size  of  family, 
with  particulars   regarding  the   Deaths  and  the  Survivors. 

IRELAND 


1 

1 

Childeex  (Mothers,  15 

-25  Years  of  Age 

AT  MaRR] 

XGB. 

Wives  Aged  at   | 

DUR.A.TION  OF  Marriage 

,  15-20  Years) 

"VTrt  ■r.Tiio  rr^                   ' 

15-25  ^ 

iTears 

Children 

Children  Dead 

.Survivors  in  1911 

1 

Born  . 

\i\\e      \ 

Size  of  ; 
Family 

Per 

Per 

1,000 

1,000 

Per- 

Per- 

Born 

Born 

Per. 

No. 

centage 

No. 

centage 

No. 

Alive 

Xo. 

in 

centage 

1 

of 

of 

in  each 

each 

of 

Total 

Total 

class  of 
Family 

class  of 
Family 

Total 

0 

1,836 

5.5 

1        1 

1,032 

3.1 

1,032 

6.5 

'98 

95.0 

934 

905.0 

6.6 

2 

1,386 

4.2 

2,772 

1.3 

384 

138.5 

2,388 

861.5 

1.4 

3 

1,884 

5.7 

5,652 

2.8 

704 

124.6 

4.948 

875.4 

2.9 

4 

2,567 

7.7 

10,268 

5.0 

1,368 

133.2 

8.900 

866.8 

5.2 

.        5 

3.361 

10.2 

16,805 

8.2 

2,311 

137.5 

14,494 

862.5 

8.5 

6 

4,326 

13.1 

25.956 

12.7 

3,685 

142.0 

22,271 

13.1 

7 

4,990 

15.1 

34,930 

17.1 

5,040 

144.3 

29,890 

85.5.7 

17.5 

8 

4,686 

14.2 

37,488 

18.3 

5,911 

157.7 

31,577 

842.3 

18.5 

9 

3,.307 

!     10.0 

29,763 

14.5 

5,525 

185.6 

24,238 

814.4 

14.2 

10 

2,012 

6.1 

20,120 

9.8 

4,093 

203.4 

16,027 

796.6 

9.4 

11 

889 

1       2.7 

9,779 

4.8 

2,253 

230.4 

7,526 

769.6 

4.4 

12 

806 

2.4 

10,146 

5.0 

2,740 

270.1 

7,406 

729.9 

4.3 

and  over 

1 
1 

Total 

33,082 

i     100. 

i 

204,711 

100. 

34,112 

166.6 

170,599 

J 

833.4 

100. 
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Table  J.  (ii.). — Shoiving,  for  England  and  ^Valcs,  in  relation  to  Wives  15 
and  under  25  years  of  age  at  Marriage,  the  duration  of  u-hich  was 
from  15  to  20  years  at  the  date  of  the  Census  of  1911,  the  number 
of  Wives,  and  the  number  of  Children  Born  Alive  acmrding  to  size 
of  family,  ivith  particulars  regarding  the  Deaths  and  the  Survivors, 


ENGLAND  AND  WALES. 


Childrex  (Mothers,  15-25  Ye.\rs  of  Age 

AT  Marriage. 

Wives  Aged  at 

Dfratiox  of  Marriage.  15-20  Y 

E.VRS) 

^1.8k  rri^  ^  **         ' 

15-25 

Years     ! 

1 

Children 
Born  Alive 

Children  Dead 

Survivors  in  ] 
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Alive 
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of 

of 
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each 

of 
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class  of 
Family 

Total 

0 

24,400 

5.2 

I 

33,160 

7.0 

33,160 

i.4 

3,435 

103.6 

29,725 

896.4 

i.c 

2 

52,150 

11.0 

104,300 

4.6 

12,470 

119.6 

91.830 

880.4 

5.0 

3 

59,394 

12.6 

178,182 

7.8 

25.827 

144.9 

152,355 

855.1 

8.3 

4 

58,426 

12.4 

233,704 

10.2 

38,014 

162.7 

195,690 

837.3 

10.7 

5 

54,269 

11.5 

271,345 

11.9 

46,925 

172.9 

224.420 

827.1 

12.3 

6 

62,707 

11.2 

316.242 

13.9 

58.316 

184.4 

257,926 

815.6 

14.1 

7 

48.270 

10.2 

337,890 

14.8 

65,432 

193.6 

272,458 

806.4 

14.9 

8 

39.029 

8.3 

312.232 

13.7 

67.171 

215.1 

245,061 

784.9 

13.4 

9 

25,244 

5.3 

227.196 

10.0 

54,931 

241.8 

172,265 

758.2 

9.4 

10 

14,034 

3.0 

140.340 

6.1 

38,873 

277.0 

101.467 

723.0 

5.€ 

11 

6,323 

1.3 

69,553 

3.0 

21,289 

306.1 

48,264 

693.9 

2.7 

12 

4,741 

1.0 

59,734 

2.6 

22,410 

375.2 

37,324 

624.8 

2.C 

and  over 

Total 

472,147 

100. 

2,283,878 

100. 

455,093 

199.3 

1,828,785 

800.7 

100. 
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Table  J.  (iii.). — Sliowing,  for  Scotlanil,  in  relation  to  Wives  15  and 
under  25  years  of  age  at  Marriage,  the  duration  of  which  teas 
from  15  to  20  years  at  the  date  of  the  Census  of  1911,  the 
nuynber  of  Wives  and  the  number  of  Children  Born  Alive 
according    to   size    of   family. 

SCOTLAND 


Children  (Mothers,  15-25 

Ye.ars  of  Age  at  Marriage). 

Wives  Aged  at 

Duration  of  Marriage, 

Size 

Marriage,  1 

5-25  Years 

15-20  Years 

of 
Family 

Children  Born  Alive 

Percentage 

Percentage 

Number 

of  Total 

Number               of  Total 

0 

2,197 

4.4 

1 

2,030 

4.0 

2.030 

0.7 

2 

3,170 

6.3 

6.340 

2.3 

3 

4,389 

8.8 

13,167 

4.7 

4 

5,413 

10.8 

21,652 

-7.7 

5 

6,236 

12.4 

31,180 

I 

6 

6,570 

13.1 

39,420 

14.0 

7 

6,813 

13.6 

47.691 

16.9 

8 

5,995 

11.9 

47,960 

17.0 

9 

3,974 

7.9 

35,766          1           12.7            j 

10 

2,015 

4.0 

20,150 

7.2 

11 

842 

1.7 

9,262 

3.3 

12 

547 

1.1 

6,864 

2.4 

and  over 

Total 

50,191 

100. 

281,482          1         100. 

It  would  appear  from  the  preceding  Tables  that  in  Ireland, 
of  the  wives  selected,  5.5  per  cent,  were  childless,  as  against 
5.2  per  cent,  for  England  and  Wales,  and  4.4  per  cent,  for 
Scotland.  Thirteen  per  cent,  of  the  wives  in  Ireland  aged 
15  to  25  years  at  marriage  were  mothers  of  families  of 
3  children  or  under,  as  compared  with  30.6  per  cent,  for 
England  and  Wales,  and  19.1  per  cent,  for  Scotland.  As 
regards  families  of  from  4  to  6  children,  31.0  per  cent,  of 
the  Irish  married  women  were  mothers,  35.1  per  cent,  of 
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the  English,  and  36.3  per  cent,  of  the  Scottish,  while  for 
families  of  7  children  and  upwards,  the  percentage  of  mar- 
ried women  aged  at  marriage  15  to  25  years  and  married 
from  15  to  20  years  was  50.5  in  Ireland,  the  corresponding 
percentage  for  England  and  ^Yales  being  29.1,  and  for 
Scotland  40.2. 

With  reference  to  the  children  born,  only  4.6  per  cent, 
in  Ireland,  as  against  13.8  per  cent,  in  England  and  ^A'ales, 
and  7.7  per  cent,  in  Scotland  related  to  families  of  3  and 
under;  25.9  per  cent,  of  the  children  born  in  Ireland 
•occurred  in  families  4  to  6  in  size,  as  compared  with  36.0 
per  cent,  in  England  and  Wales,  and  32.8  per  cent,  in 
Scotland.  The  children  belonging  to  families  of  7  and 
upwards  in  Ireland  were  69.5  per  cent,  of  the  total  births; 
those  belonging  to  such  families  in  England  and  Wales 
represented  50.2  per  cent.,  and  those  relating  to  Scotland 
were  59.5  per  cent,  of  the  total  number  of  children  born 
alive  to  wives  whose  marriage  ages  were  from  15  to  25  j^ears 
and  who  were  married  from  15  to  20  years. 

In  connection  with  mortality,  it  may  be  noted  that  the 
rate  per  1,000  born  alive  for  Ireland  varied  from  95.0  for 
families  of  one  to  270.1  for  families  of  12  and  upwards,  as 
against  a  range  from  103.6  in  families  of  one  to  375.2  in 
families  of  12  and  upwards  for  England  and  Wales. 

Of  the  survivors  at  the  date  of  the  Census  of  1911,  only 
4.9  per  cent,  related  to  families  of  3  or  under  as  against 
14.9  per  cent,  for  England  and  Wales;  26.8  per  cent, 
related  to  families  4  to  6  children  in  size  in  comparison 
with  37.1  per  cent,  for  England  and  Wales;  for  Ireland 
families  of  7  children  and  upwards  accounted  for  68.3  per 
cent,  of  the  total  survivors,  the  corresponding  percentage 
for  England  and  Wales  being  48.0. 

It  will  be  gathered  from  the  foregoing  : — 
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1.  That  the  marriage  rate  for  Ireland  is  low,  and  has  not 
undergone  much  change  during  the  period. 

2.  That  the  average  age  at  marriage  is  appreciably 
higher  for  Ireland  than  that  for  England  and  Scotland. 

3.  That  the  crude  birth-rate  (i.e.,  the  rate  per  1,000  of 
the  total  population)  is  comparatively  low  in  Ireland,  but 
has  remained  practically  stationary  for  a  number  of  years, 
whereas  in  other  countries  it  has  rapidly  decreased. 

4.  That  the  real  birth-rate  (number  of  legitimate  births 
per  1,000  married  women  aged  15-45  years)  is  much  higher 
for  Ireland  than  for  England  and  Wales  and  Scotland, 

5.  That  the  illegitimate  birth-rate  is  much  less  in  Ireland 
than  in  England  and  Wales,  and  Scotland, 
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IRELAND    AND    A    MINISTRY    OF    HEALTH. 
By  T.  HEXNESSY,  F.R.C.S.I.,  D.P.H.  ; 

Irish  Medical  Secretary,  British  Medical  Association. 
[Itead  iu  the  Section  of  State  Medicine.  .lauuary   17,   1911).] 

^^'HI•:^■  Sir  William  Thoiiip.^on,'  1^-esident  of  the  Section 
of  State  Medicine  of  the  Academy,  invited  me  to  read  a 
paper  on  the  Ministry  of  Health  Bill,  I  understood  hi? 
wi.^hes  to  1)6  th.it  J  should  addre.-s  myself  as  to  how  the 
medical  situation  in  Ireland  could  be  fitted  in  witli  a 
Ministry  of  Health  established  for  this  country. 

With  that  object  I  have  studied  the  proposals  i^ut  tor- 
ward  by  the  British  ^Medical  Association  for  the  establish- 
ment of  a  Ministry  of  Plealth  for  Great  Britain,  and  from 
these  proposals  1  have  freely  borrowed  as  many  ideas  as  I 
am  of  opinion  can  be  included  in  an  Iri.sh  Ministry  of 
Health.  I  may,  however,  state  liere  that  my  views  are 
unofficial  and  non-committal  so  far  as  the  profession  in 
Ireland  is  concerned. 

Perhaps  not  the  least  of  my  few  qualifi  .nations  to  deal 
with  Irish  medico-political  questions  is  that  I  was  for 
almost  twenty  years,  in  the  Co.  Tipperary,  a  dispensary 
doctor  in  the  I'oor  Law  ^Medical  Service  under  which,  a^^ 
I  will  show  you  later  on,  between  50  and  70  per  cent,  of 
the  Irish  population  are  at  present  receiving"  free  medical 
treatment  as  "  ])oor  persons,"  or  to  use  a  word  jnoie 
offensive  to  Irish  ]jride,  but  not  less  accurate — ])aupers. 
That  this  is  the  case  is  not  the  fault  of  the  Irish  people, 
but  it  is  entirelv  due  to  our  IcLiislators,   who  are  too  in- 
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diffeient  to  make  themselves  acquainted  with  the  medical 
needs  of  this  country,  or  to  take  the  advice  of  those  Vv-ho 
can  best  f^ive  it. 

Though  the  late  Chief  Secretary  for  Ireland,  Mr.  Shortt. 
stated  it  was  his  intention  to  introduce  into  Parliament  a 
Bill  to  establish  a  Ministry  of  Health  for  this  country,  yet 
he  did  not  consult,  in  regard  to  this  complicated  pro- 
blem, any  medical  body  representative  of  the  Irish 
Medical  Profession  either  to  ascertain  their  views  or  to 
enlist  their  support.  It  is,  however,  to  be  ho]3ed  that  his 
successor  in  office  will  take  steps  at  an  early  date  to 
remedy  the  omission  of  liis  predecessor. 

It  is  generally  agreed  that  the  main  function  of  a 
Ministry  of  Hfealth  should  be  to  secure  the  development  and 
administration  throughout  the  country  ot  adequate  health 
services.  That  Ireland  is  in  need  of  such  legislation  more 
than  any  other  country  in  Western  Europe,  there  will  be 
found  few  medical  men  acquainted  with  Irish  health  ques- 
tions to  dispute.  If,  however,  legislation  is  to  meet  the 
peculiar  medical  and  economic  conditions  which  exist  in 
this  country,  they  must  be  dealt  with  by  a  measure 
entirely  separate  from  the  English  and  Scottish  Bill 
receirtly  introduced  into  Parliament. 

The  main  ))rinciples  governing  the  establishment  of  a 
Ministry  of  Health  either  for  Great  Britain  or  for  Ireland. 
for  central  organisation,  are  : — 

.  (1)  That  a  Ministry  of  Health  should  be  created  to 
take  over  the  complete  control  of  all  the  health  services 
belonging  at  i)resent  to  the  different  Government  depart- 
ments. 

(2)  That  the  administrative  functions  of  the  Ministry 
of  Health  should  be  carried  out  bv  a  central  bodv  called 
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the    Board    of  Healtli,  presided   over   by  a    Minister    of 
Cabinet  rank. 

(3)  That  to  this  Board  of  Health  should  be  transferred, 
in  Ireland,  (a)  the  duties  of  the  Local  Government  Board 
with  regard  to  health ;  (b)  the  duties  of  the  Home  Office 
with  regard  to  the  inspection  of  workshops  and  factories, 
and  those  of  the  Board  of  Trade,  e.g.,  medical  inspection 
t)f  ships;  ic)  the  Irish  Insurance  Commission;  id)  ad- 
ministration of  lunacy  laws ;  {e)  health  functions  of  the 
Privy  Council  with  regard  to  midwives,  &c.  ;  (/)  Education 
Extension  Act,  1915,  and  medical  inspection  of  school 
children. 

(4)  That  on  the  "Board  of  Health  "  there  should  be 
members  of  the  medical  profession  representing,  in  equal 
numbers,  the  clinical  and  preventive  sides  of  Medicine. 
There  should  be  appointed  in  connection  with  the  Board 
of  Health,  a  consultative  council  for  giving  advice  and 
assistance  in  relation  to  all  health  matters.  The  major 
portion  of  the  medical  representatives  on  such  a  council 
should  be  selected  by  the  profession  as  a  whole. 

For  Local  Organisation. — The  country  should  be 
divided  into  such  suitable  administrative  areas — which 
might  correspond  with  the  existing  Local  Government 
areas  or  combinations  thereof—  as  will  require  the  services 
of  whole  time  administrative  medical  officers,  both  clinical 
and  jDreventive.  In  each  of  the  county  and  county  borough 
areas  there  should  be  formed,  for  administrative  ipur- 
poses,  a  "  County  Health  Committee"  and  a  "  Borough 
Health  Committee"  respectively.  These  Health  Com- 
mittees should  consist  of  representatives  (a)  of  the  rating 
authorities,  e.g.,  county  councils;  (h)  of  the  education 
authorities ;  (c)  of  insured  persons  and  employers  of 
labour,   e.g.,  those    contributing    to   a   scheme  of  health 
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insurance ;  (d)  of  the  medical  profession ;  (e)  of  public 
hospitals;  (/)  of  dentists;  (g)  3f  pharmacists  and  (h)  of 
nurses. 

The  Borough  and  County  Health  Committees  should 
have  the  option,  with  the  approval  of  the  Central  Board  of 
Health,  of  appointing  in  their  administrative  areas  sub- 
committees, called  "  District  Health  Committees."  to 
which  certain  administrative  duties  might  be  assigned. 
These  district  health  committees  should,  in  relation  to 
the  Borough  and  County  Health  Committees,  take  within 
certain  defined  limits  the  place  of  Boards  of  Guardians 
and  District  Councils  so  far  as  these  bodies  are  at  present 
concerned  with  the  administration  of  health  questions.  The 
different  interests  represented  in  the  Borough  and  County 
Health  Committees  should  be  provided  for  as  far  as 
practicable  in  the  District  Health  Committees.  The 
principal  medical  officers  of  each  Borough  and  County 
Health  Committee  should  be  two,  who  should  be  of  equal 
status  and  whole  time  officers ;  one  representing  the 
clinical  side  (Chief  CHnical  Officer),  and  the  other  the 
preventive  side  of  Medicine  (Medical  Officer  of  Health). 
The  duties  o^"  the  Chief  Clinical  Officer  should  be  to  advise 
on  questions  of  medical  treatment  in  its  different  aspects. 
The  duties  of  the  Medical  Officer  of  Health  should  be  those 
in  connection  with  Preventive  Medicine  generally.  The 
present  Medical  Officers  of  Health  in  the  dispensary 
districts  should  act  as  his  assistants  within  the  areas 
assigned  to  him.  There  will  be  also  required  a  number  of 
whole-time  Medical  Inspectors,  who  might  act  as  Medical 
Keferees  under  the  Insurance  Act,  Medical  Inspectors  of 
schools,  and  carry  out  public  health  inspections  under  the 
County  Medical  Officer  of  Health.  For  each  area  the 
Countv    Health    Committee    should    establish    hospitals, 
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jncliuling  where  necessary,  sanatorhmis,  clinics  (including 
natal  and  prenatal  maternity,  and  child  welfare),  nursing 
schemes,  and  medical  and  dental  inspection  of  school 
children.  Those  entitled  to  treatment  should  be  able  to 
obtain  institutional,  consultative,  and  specialist  services 
)n  the  recommendation  of  their  medical  attendant.  There 
should  also  l)e  provided,  witliin  easy  i-each,  pathological 
laboratories 

T  am  of  opinion  that  the  schemes  I  have  outlined  will,  for 
the  fiurposes  of  discussion,  serve  as  the  framework  of  an 
lri>ii  !\rinistry  of  Health,  v*"hich  can  be  applied  to  this 
country  t.nly  by  accompanying  it  with  a  radical  reform  of 
the  Irish  Poor  Law  ^^ledical  Service  under  which,  in  my 
opening  remarks,  I  stated  that  between  50  and  70  ])er  cent, 
of  the  population  in  Ireland  receive  free  medical  treat- 
ment an(i  medicine.  Tt  is,  however,  by  the  gross  abuse 
of  the  Medical  Charities  Acts  that  so  many  people  in  this 
coiiiitry  receive  free  treatment.  If  the  Medical  Charities 
Acts  in  Ii eland  were  administered  as  rigidly  as  similar  Acts 
in  England  are,  no  wage-earners,  including  their  depen- 
dents in  most  cases,  would  receive  free  medical  treatment 
in  this  c-ounti-y.  That  the  al)use  of  the  hisli  Poor  Law 
Medical  Service  is  so  extensive  is,  as  I  have  already  said, 
not  the  fault  of  the  ])eople  who,  in  many  cases,  are  re- 
luctantly compelled  to  avail  themselves  of  it  owing  to  the 
failure  of  the  State  to  prcivide  them,  as  in  England  and 
elsewhere,  with  a  medical  service  within  their  reach  on 
a  contributory  basis.  Outside  the  half-dozen  county 
boroughs  and  a  few  nihan  centres,  the  )io])u'ation  of  Ire- 
land is  mainly  rural  and  sjiarse,  which,  for  the  doctor, 
whether  he  is  a  Poor  I^aw  Medical  Officer  or  a  private  prac- 
titioner, means  long  and  expensive  journeys  to  visit  his 
patients.    Indeed  it  nnist  be  admitted  that  if  a  doctor  were 
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to  ^ive  his  time  and  professional  services  for  nothing  and 
only  charge  for  his  travelling  expenses,  it  would  debar  com- 
paratively comfortable  peojile  from  availing  themselves  of 
his  medical  treatment.  This  can  be  better  appreciated  when 
I  tell  yon  that  in  the  great  majority  of  cases  in  rnral 
Ireland  the  car-hire  at  hackney  rates  would  average  10s. 
a  visit,  and  as  much  as  i'l  per  visit  at  taxi  or  garage  rates. 
In  this  I'espect  it  is  well  also  to  bear  in  mind  that  there  is 
many  a  dis})ensary  doctor's  district  fifteen  miles  in  length 
by  ten  or  twelve  miles  in  breadth. 

The  statistics  in  the  annual  re]:)orts  published  l)y  the 
Local  (iovernment  Board  for  the  past  three  years  fwliich 
do  not  include  1918  with  its  influenza  epidemic)  sh;)W 
that  on  an  average  for  each  of  these  three  years  the  dis- 
pensary doctors  attended  and  registered,  as  poor  ]iersons 
oi  jjaupers,  filO,8"22  new  cases  I  Of  these  aljout  one-tlurd 
were  attended  at  the  p<atients'  homes.  Though  to  you  the 
nundjer  registered  may  be  suri^risingiy  high,  yet  it  does 
not  re]ire>ent  half  of  those  actually  attended,  particularly 
of  those  patients  who  came  to  the  di>])ensaries  for  their 
treatment.  The  medical  attendance  on  Poor  Law  j^atients 
is  never  registered  unless  they  present  tickets.  Poor  Law 
patients,  for  different  i-easons,  have  an  objection  to  pro- 
vide tickets.  Presentation  of  tickets  to  the  dispensary 
doctor  means  no  money  to  him,  directly  or  indirectly  ; 
they  (jnly  mean  to  him  a  huge  amount  of  clerical  work  for 
which  he  has  neither  the  time  nor  the  inclination.  The 
result  is  that  he  is  agreeably  ]5leased  to  be  s]»ai('d  the 
trouble  of  registering  them.  His  ]ileasure  and  satisfaction 
come  in  time  to  be  ajipreciated  and  shared  by  the  more 
observant  of  his  patients,  and  thus  it  comes  about  that 
as  many  as  half  the  new  cases  attended  by  the  dispensary 
doctors  are    not    registered    and  are  not    included  in  the 
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statistics  given  by  the  Local  Government  Board.  The 
incidence  of  sickness  amongst  potential  Poor  Law 
patients  is.  one  year  with  another,  about  one  in  two. 
The  number  registered  as  being  attended  as  new  cases  we 
find  an  average  for  each  year  to  be  as  ah'eady  stated 
610,3-i-2,  but  for  the  reasons  I  have  given  we  must  at  least 
double  this  number  to  arrive  at  the  number  actually 
attended,  namely,  1, •2-20,644.  Now,  with  the  incidence  of 
sickness  as  one  in  two,  it  is  ea.sv  to  calculate  that  the  Irish 
dispensary  doctors  are  liable  to  attend  almost  2^  millions 
of  the  Irish  Deople  as  "paupers"  or  "poor  persons." 
The  incidence  of  sickness  may  be  high,  but  this  should  be 
expected  in  the  rase  of  patients  who  get  their  medical 
treatment  and  medicine  for  nothing.  For  their  actual  work, 
and  liabilities  for  the  treatment  of  2J  millions  of  people, 
the  dispensary  doctors  received  in  the  year  1917  a  total  of 
£109,604  in  so  called  salaries,  or  on  an  average,  approxi- 
mately £130  per  annum,  which  is  considerably  less  than 
half  what  would  be  charged  by  a  posting  establishment  or 
a  garage  for  the  gross  mileage  covered  in  travelling  to  and 
from  the  patients  who  were  attended  at  their  homes.  All 
this  is  indeed  hard  enough,  but  a  more  cruel  and  appalling 
condition  of  affairs  has  to  be  told.  It  is  by  no  means  unusual 
to  find  a  dispensary  doctor  of  75  years  of  age  valiantly 
trying  to  discharge  the  duties  of  a  dispensary  district  some 
twelve  miles  long  by  almost  as  many  broad.  Sparsely 
scattered  through  such  a  district  there  are  between  4,000 
and  5,000  people  solely  dependent  for  their  medical  treat- 
ment on  this  venerable  if  infirm  doctor.  An  English  Chief 
Secretary  for  Ireland,  in  his  ca)>acity  as  President  of  the 
Local  Government  Board,  and  in  his  ignorance  of  Irish 
medical  matters,  will  probably  ask  why  he  does  not  resign? 
The  answer  is  he  cannot  afford  to  do  it,  he  was  unable 
to  put  anything  aside  for  his  old  age  out  of  his  miserable 
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salary  of  £1'20  or  £'130  a  year.  His  chances  of  a  pittance' 
of  a  jDension  are  slender — he  must  die  in  harness.  Just  im- 
agine the  inhumanity  of  such  a  man  having  to  work  20  out 
of  the  24  hours,  travelling  the  length  and  breadth  of 
his  vast  district,  in  bleak  winter  weather,  in  his  efforts 
to  cope  with  the  recent  epidemic  of  influenza  !  All  this 
is  very  bad  for  the  dispensary  doctors,  but  what  about  the 
unfortunate  people  who  are  dependent  for  their  lives  on 
such  an  ill-requited  medical  service?  It  was  the  existence 
in  this  country  of  this  Poor  Law  Medical  Service  that  was 
made  a  pretext  for  deleting  the  medical  benefits  from  the 
Insurance  Act  in  its  application  to  Ireland.  The  question 
now  is,  will  history  repeat  itself  in  the  case  of  the  exten- 
sion of  the  Ministry  of  Health  legislation  to  Ireland? 

The  provisions  made  for  the  administration  of  the  Public 
Health  (Ireland)  Act,  1878,  are  farcical  in  their  applica- 
tion. In  this  country  there  are  no  whole-time,  part-time, 
or  any  kind  of  County  Medical  Officers  of  Health.  The 
dispensary  doctor  is  the  Medical  Officer  of  Health  of  the 
district  assigned  to  him  for  the  discharge  of  his  duties 
under  the  i\Iedical  Charities  Acts.  The  average  popula- 
tion for  whose  "  public  health  "  he  is  responsible  is  be- 
tw^een  4,000  and  5,000.  His  salary  is  usually  about  £15 
per  annum,  sometimes  a  few  pounds  more,  but  as 
frequently  a  few  pounds  less.  His  Board  of  Guardians, 
under  the  name  of  the  Distirct  Council,  is  the  Executive 
Sanitary  Authority.  The  same  Board  of  Guardiaas, 
"  alias  "  District  Council,  is  his  employer  in  almost 
all  his  official  capacities,  which  are  as  many  and  various 
as  Gilbert  assigned  to  his  Japanese  official  "  Pooh  Bah," 
but  with  a  very  marked  difference — actual  and  potential — 
with  regard  to  the  solaces  of  remuneration.  He  is  also 
dependent  on  the  good-will  of  his  Board  of  Guardians  for 
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his  private  practice.  Tlie  lueiiibers  ot  bis  Board  of 
Guardians  and  their  friends  are  as.  frequently  as  other 
membeis  of  tlie  coiiiiininity  niisdemeananis  a^ainsr  the 
sanitary  lau's,  so  that  if  its  INIedical  Officer  of  HeaUh  had 
the  teniei'ity  to  report  liis  patrons  to  themselves  he  would 
be  askin.ij  tbeni  in  their  executive  cajiacity  to  execute 
themselves,  which  is  an  admittedly  a\\kward  and  unin- 
viting- ])erformance  in  every  sense.  ^Yith  these  few  re- 
marks we  can  aj^ree  to  quit  the  Irish  sanitary  burlesque- 
In  dwellinj^  so  much  on  the  appalHng  drawbacks  of  the 
Irish  Poor  Law  Medical  Service  my  object  is  to  make,  in 
the  interests  of  its  Medical  Officers  and  the  public  health 
•of  Ireland,  an  imperative  case  for  its  inmiediate  reform, 
so  that  it  can  be  adapted  to  the  best  advantaf^e  to  fit  in 
wdth  a  Ministry  of  Health  for  this  country.  To  prepare 
you  for  some  suggestions  I  am  about  to  make  for  the 
reform  of  the  Irish  Poor  Law  INIedical  Service  I  will  now 
quote  for  you  as  briefly  as  ]iossible  some  recommendations 
by  Irish  Commissions  and  Irish  Conventions  which  can- 
not be  ignored  if  we  desire  to  accomplish  our  |)urpose. 

In  lOOn  the  Vice-Eegal  Commission  published  its 
Report  on  Poor  Law  Reform  in  Ireland.  It  recommended 
.amongst  many  very  important  reforms,  a  State  ^Medical 
Service  for  County  and  Poor  Law  Hospitals,  the  cost  there- 
of to  be  defrayed  out  of  money  voted  by  Parliament. 
The  entrance  into  this  State  Medical  Service  was  to  be  by 
competitive  examination. 

The  Irish  Convention,  appointed  in  the  year  1917  for 
the  |)ur|)ose  "  of  drafting  a  ronstitution  for  their  country 
which  should  secure  a  just  ])alance  of  :dl  the  o])posing 
interests,"  recommended  by  42  votes  to  18  :  "  That  there 
shall  be  a  ^'ivil  Service  Commission  consisting  of  repre- 
sentatives of    Irish  universities  which    shall   formuUite  a 
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scheme  of  competitive  examination  for  admission  to  the 
pubHc  services,  inchidino-  statutory  administrative  bodies." 
In  the  statutory  administrative  bodies  mentioned  in  tliis 
recommendation  are  inchided  the  ap])ointments  made  by 
Boards  of  Cruardians.  I  may  here  remark,  by  way  of 
narenthesis  in  connection  with  this  recommendation,  that 
the  minority  vote  (i8>  was  cominised  of  Ulster  renre-' 
sentatives  who,  apart  from  the  merits  of  this  question, 
seenied  for  the  purpose  of  political  strateoy  constrained  ro 
vote  against  the  majority.  The  majority  of  42  included 
Eoman  Catholic  Bishops,  County  Councillors,  and  others 
who  mioht  not  be  expected  to  support  such  a  recommenda- 
tion as  it  practically  deprived  those  whom  they  represented 
of  all  their  ])atron;'.ge.  AYhatever  may  be  our  individual 
political  views  we  can  all,  as  Irishmen,  rejoice  at  this 
findino-  of  the  Irish  Convention,  as  it  at  once  i:)laces  Ire- 
land as  the  pioneer  of  a  movement  that  we  all  hope  may 
become  world-wide  for  the  abolition  of  existino-  patronage 
and  its  vitiating  abuses. 

In  1913  a  Departmental  Commission  was  appointed 
by  the  Treasury  with  regard  to  the  extension  of  medical 
benefits  to  Ireland.  The  majority  reported  in  favour  of 
the  extension  of  medical  benefits  to  the  six  countv 
boroughs,  but  at  the  time  did  not  ])roceed  with  the  inquiry 
in  regard  to  the  rest  of  Ireland. 

In  1910  a  referendum  of  the  Irish  profession  was  taken 
and  considerably  o^er  90  per  cent,  of  the  entire  profession 
voted  for  a  National  ^Medical  Service  with  entrance  by 
competitive  examination,  and  phiced  under  control  of  a 
Board  containing  a  due  proportion  of  medical  men  elected 
by  the  service,  with  laymen  chosen  l)y  the  County 
Councils. 

In  1917  the  Irish  ^fedicnl  ('(mmiittee,  an  executive  body 
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representing  the  entire  Irish  profession,  endorsed  the  re- 
commendation of  the  Irish  Poor  Law  Medical  Committee, 
which  approved  of  the  principle  of  the  establishment  of  a 
Ministry  of  Health  for  Ireland,  and  urged  that  any  legis- 
lation for  this  purpose  should  embody  the  unification  of 
all  the  different  medical  services  on  the  lines  of  a  national 
service  with  entrance  by  competitive  examination,  and 
compulsory  superannuation. 

To  meet  the  peculiar  position  of  medical  affairs  in  Ire- 
land, and  their  relation  to  the  political  and  national 
situation.  I  do  not  propose  to  advocate  a  State  service, 
by  which  is  generally  understood  medical  treatment  for 
rich  and  poor,  and  for  which  doctors  are  paid  a  fixed 
salary  by  the  State.  In  ^uch  a  service  there  could  be  really 
no  free  choice  of  doctor  by  the  patient,  and  I  am  fully 
convinced  that  people  who  can  pay  for  their  doctor  will 
never  forego  the  privilege  of  selecting  him,  notwithstanding 
its  exercise  will  occasionally  result  in  a  catastrophe  owing 
to  the  preference  of  the  laity  for  the  unctuous  gentleman 
with  the  "  bedside  manner."  I  am  strongly  of  opinion, 
according  to  the  areas  we  have  to  deal  with  in  Ireland,  we 
must  adopt  a  more  or  less  mixed  system.  As  I  quoted  a 
while  ago,  a  Departmental  Committee  in  1913  recom- 
mended the  extension,  under  the  Insurance  Act,  of 
medical  benefits  to  Ireland  with  free  choice  of  doctor,  for 
the  six  county  boroughs.  It  is  to  be  remembered  that  in 
their  report  provision  for  treatment  was  made  not  only  for 
the  insured  jjersons,  but  for  the  inclusion  of  their  de- 
pendents at  capitation  rates.  The  capitation  rates  offered 
"by  the  approved  societies  were  ridiculously  inadequate. 
The  unreasonable  attitude,  with  regard  to  remuneration, 
of  many  of  the  Approved  Societies  was.  of  course,  in- 
fluenced by  their  experience  of  the  fact  that  they  could 
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always  fall  back   on  the  abuse  of  the  Medical   Charities 
Acts  for  the  treatment  of  the  majority  of  the  insured  and 
their  dependents.     Anyhow,  so  far  as  I  know,  nothing  at 
present  exists  to  i:)revent  the  insured  persons  and  their 
dependents,  in  the  six  county  boroughs,  having  the  advant- 
age of  the  medical  benefits  of  the  Insurance  Act,  if  the  Irish 
Insurance   Commission  and    the    A])proved   Societies   are 
prepared  to  meet  the  doctors  in  a  reasonable  spirit.     Nor 
do  I  see   the  ditficulty  of  providing   medical  benefits   on 
similar  terms  and  conditions  for  some  dozen  or  fifteen  of 
the  larger  urban  areas  outside  the  six  county  boroughs. 
Now  I  come  to  the  rural  areas,  for  which  I  must  propose 
an  entirely  different  scheme.     Nine  out  of  every  ten  rural 
districts  are  one-doctor  areas.    That  they  are  so  is  due  to 
the  economic  factor  that  there  is  very  much  less  than  a 
living  for  one,  and  thus  it  is  that  it  is  so  rare  to  find  a 
second  doctor  in  these  areas.    When  he  is  there  it  will  be 
found  he  is  not  dependent   for  a  living  on  his  practice, 
and  that  he  merely  runs  it  as  a  side  show.     It  is  in  these 
districts  that  the  advantage,  or  disadvantage,  of  a  patient 
exercising  the  right  of  a  choice  of  a  doctor  does  not  exist. 
More  important  to  the  public  than  the  choice  of  one  of 
two  doctors  in  these  areas  is  to  place  one  doctor  on  such 
an  economic  basis  that  he  shall  be  financially  in  a  ]x>sition 
to  set  aside  sufficient  of  his  salary  to  pay  for  the  necessary 
conveyances  to  give   adequate  and  sjieedy   attendance   to 
those  who  are  depending"  on  him  for  their  medical  treat- 
ment.     This  may  look  like  making  a  monopoly  for  the 
dispensary  doctor,  but  he  has  been  always  a  monopolist, 
though    the   monopoly   in  the    past  was  of   a   willy-nilly 
philanthropy  and  penury.     For  rural  areas  I  would  pro- 
pose a  medical   service  with  entrance  by  competitive  ex- 
amination, open  to  both  sexes.    The  successful  candidates 
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should  be  granted  a  choice  of  vacancies,  e.g.,  "  dispensary 
districts,"  in  the  order  of  merit  in  which  they  were  placed 
in  the  com])etitive  examination.  The  doctor  having  selected 
hi.s  district  should  assume  office  under  the  County  Health 
Committee  in  which  his  district  is  situated,  and  be  put 
in  touch  with  any  District  Health  Committee  which  might 
be  appointed  for  his  district  or  a  combination  of  districts 
corresponding  to  the  present  union  area.  His  public 
duties  would  be  to  attend  all  insured  persons  and  their 
dependants,  the  destitute  poor,  and  possibly  some  others. 
Amongst  the  latter  I  think  small  or  cottier  farmers  and 
their  dependants  should  come  under  the  medical  benefits 
of  the  Insurance  Act  on  a  compulsory  and  contributory 
basis.  This  class  I  would  limit  to  persons  in  possession 
of  land  with  a  carrying  power  of  up  to  four  or  five  dairy 
cows  or  their  equivalent  if  other  systems  of  farming  are 
adopted.  He  would  also  act  as  assistant  Medical 
Officer  of  Health  for  his  district  under  the  County 
Medical  Officer  of  Health.  For  all  this  work,  in  the 
average  district  as  at  present  constituted,  he  should  be 
paid  a  minimal  salary  of  £350  per  annum,  with  yearly 
increments  of  £10  until  a  maximum  of  £500  is  attained. 
He  would,  of  course,  be  permitted  to  engage  in  private 
practice  in  his  locality.  His  office  should  be  pensionable 
on  the  lines  of  the  present  or  some  other  Civil  Service 
scheme.  He  should  be  liable  to  l)e  comi)ulsorily  retired 
on  pension  at  the  age  of  65,  or  at  any  time  earlier,  if  from 
any  cause  he  is  unfit  to  discharge  his  duties.  In  the  event 
of  meeting  a  fatal  accident,  or  contractino  a  fatal  illness 
in  the  discharge  of  his  duties,  sufficient  ]5rovision  should 
be  made  for  his  widow  and  children  if  he  had  any.  In 
cases  where  the  injury  or  illness  does  not  end  fatally  but 
renders  the  Medical  Officer  permanently  unfit  to  discharge 
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his  public  duties  provision  also  should  be  made  for  him 
by  way  of  compensation,  either  in  the  form  of  a  yearly 
pension  or  by  giving"  him  the  alternative  of  a  lump  sum. 
Provision  should  be  made  in  the  Irish  Medical  Service 
for  promotion  within  itself.  All  the  higher  ap]3ointments, 
including  inspectorships,  &c.,  should  be  filled,  after  a 
limited  time,  by  selection  from  the  rank  and  file.  Pro- 
motion should  be  made  on  the  basis  of  the  length  and 
character  of  service,  post-graduate  study,  particularly 
when  thi-;  takes  the  form  of  attaining  one  or  more  of  the 
higher  diplomas  in  jNIedicine,  Siu'gery,  Obstetrics,  and 
l\iblic  Health. 

As  compai'ed  witJi  the  salary  the  dispensary  doctor 
is  at  present  pp.id,  which  is,  with  very  few  exceptions, 
the  same  as  it  was  fifty  years  ago,  when  the  purchas- 
ing value  of  £1  was  equal  to  £4  now-a-days,  it  may  appear 
to  the  public  authorities  that  I  propose  to  remunerate  him 
very  handsomely.  It  must,  however,  in  this  respect  l)e  re- 
membered I  have  added,  at  an  inclusive  salary,  very  much 
to  the  duties  at  present  discharged  by  him.  Moreover, 
when  .£200  are  deducted  for  the  working  and  travelling 
expenses  incurred  in  discharging"  his  public  duties,  his 
initial  salary  will  be  reduced  to  £150  per  annum,  which 
is  less  than  half  what  a  skilled  mechanic  would  work  for 
with  very  much  shorter  hours.  At  the  time  he  reaches 
his  maximal  salary  his  responsibilities  will  have  increased 
and  he  will  have  to  make  provision  for  the  education  of  his. 
children  at  boarding  schools,  owing  to  the  lack  of  any  local 
opportunities  for  an  education  that  would  ecpii])  them  to 
earn  their  livelihood.  The  amount  the  doctor  will  make 
in  private  practice  will  not  add  very  much  to  his  total 
income. 

\Vith  regard  to  the  Public  Medical  Service  I  have  out- 
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lined  for  nnal  areas  there  will  be  very  likely  some  thought- 
less critics  to  point  out  that  entrance  to  this  service,  by 
competitive  examination,  with  the  resulting  elimination 
of  a  free  choice  of  doctor,  flavours  very  strongly  of  a  State 
service.  To  such  critics  I  would  point  out  that  the 
services  I  am  dealing  with  have  been  always,  in  England 
and  Ireland,  of  a  State  character,  inasmuch  as  the  Boards 
of  (xuardians  made  the  appointment  by  election,  and  for 
such  election  I  jDropose  nothing  more  revolutionary,  or 
reactionary  if  you  like,  than  substituting  a  system  of  com- 
petitive examination  to  fill  all  vacancies.  Moreover,  I  am 
dealing  with  one-doctor  areas  and  appointments,  in  which 
the  economic  factor  absolutely  does  away  with  the  possi- 
bility of  there  being  a  choice  of  doctor.  In  this  respect,  too, 
it  would  be  futile  to  ignore  the  political  aspect  which  is  in- 
volved in  the  recommendation  of  the  Irish  Convention, 
which  I  quoted.  I  am  not  losing  sight  of  the  workhouse 
doctor,  though  after  a  time,  as  a  result  of  the  reform  of 
Poor  Law  medical  service  and  the  amalgamation  of  unions, 
I  am  of  opinion  his  position  as  such  will  gradually  dis- 
appear and  that  he  will  find  himself  in  charge  of  a  county 
or  district  hospital  run  under  a  new  system  and  on  entirely 
different  lines.  His  interests  should  be  protected,  and, 
wherever  practicable,  his  services  made  use  of  in  the  newer 
institutions  and  at  an  adequate  salary.  His  office  in  rela- 
tion to  ap]3ointment  and  pension  should  be  on  similar 
terms  to  thit  of  the  District  Medical  Officer. 

In  any  reform  of  the  Irish  Medical  Services  the  position 
of  the  County  Infirmary  Surgeons  should  also  be  taken 
into  account,  and  it  should  be  adapted  to  fit  in  with  the 
new  Medical  Service  so  that  the  existing  County  Surgeons 
•should  share  in  all  the  advantages  of  such  a  Service. 

I    do    not   know  that    I  am   called  upon  to  apologise 
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for  having  dwelt  so  much  on  the  material  side  of  a 
reformed  IMedical  Service  as  if  affects  our  profession,  ))ut 
I  fully  realise  that  doing  medical  work  on  quasi-charitable 
lines  for  j^eople  who  can  afford  to  pay  for  it,  either  as 
])rivate  patients  or  on  a  contributory  basis,  must  come  to 
an  end,  both  in  the  interests  of  the  doctors,  who  cannot 
live  on  air,  and  of  the  public,  who  cannot,  whilst  able  to 
liay,  expect  their  best  service  for  nothing.  Even  suppos- 
ing that  we  establish  our  relations  on  a  business  footing 
Avith  the  better-to-do  portion  of  the  public,  there  will  still 
remain  j)lenty  of  opportunities  for  the  exercise  of  medical 
philanthropy,  a  trait  of  our  profession  with  which  none  of 
us  wish  to  take  a  final  leave. 


The  President  of  the  Academy  congratulated  the  Sectiori 
on  the  very  admirable  and  comprehensive  paper  read  by  Dr. 
Hennessy.  From  his  personal  knowledge  he  could  corrobo- 
rate all  that  the  author  had  said  as  to  the  unsatisfactory  con- 
dition of  the  make-believe  sanitary  organisation  in  Ireland. 
The  permissive  nature  of  the  Public  Health  Acts  had  wrought 
much  mischief  in  this  country,  and  it  was  an  intolerable  evil 
that  no  material  chance  of  promotion  was  offered  to  th(.' 
Dispensary  Medical  Oflficers  at  large,  who  spent  their  lives 
in  isolated  districts  for  a  wholly  inadequate  remuneration. 
They  were  also  without  the  protection  of  independent  Medical 
Superintendent  Ofi&cers  of  Health,  such  as  were  contem- 
plated in  section  11  of  the  Pubhc  Health  (Ireland)  Act  of 
1878. 


^l   I£ 


SECONDARY     SUTURE      OF     WOUNDS. 
By  R.  ATKINSON    STONEY.  F.R.C.S.I.  ; 

Visiting  Surgeon  to  the  Royal  City  of  Dublin  Hospital ;  Medecin  Major 

2eine  Clas-e  Armee,  Franjaise  ; 

Late  Modecin-en-Chef,  Hopital  de  Lamothe,  Yilleneuve  S/Lot  : 

Late  Operating  and  Consulting  Surgeon,  V  Section  XVII  Region. 

[Read  in  the  St-ction  of  Surgery,  January  31,  1919.] 

At  a  meeting  of  the  Surgical  Section  of  the  Academy  of 
Medicine  on  the  11th  of  January,  1918,  I  showed  some 
soldiers  who  had  heen  wounded  in  the  Camhrai  offensive 
in  the  previous  November,  and  on  whom  I  had  operated 
at  the  Royal  City  of  Dublin  Hospital  by  cleaning  their 
wounds  with  Bi}ip  and  suturing  them.  I  was  so  struclc 
with  the  success  of  these  cases  that  I  determined  when  ] 
returned  to  France  last  spring  to  put  this  method  into, 
practice  on  a  large  scale.  ^Yllen  I  first  arrived  in  France 
early  in  ^lay,  1918,  I  found  that  nearly  all  the  cases  in 
the  hos]:)ital  had  been  wounded  for  a  considerable  time, 
and  there  were  only  three  or  four  cases  that  were  at  all 
suitable  for  suturing.  Thees  cases  were  operated  on  with 
satisfactory  results,  and  on  the  -Jnd  of  June,  1918,  we 
received  a  large  convoy  of  soldiers  direct  from  the  front 
who  had  been  wounded  from  four  to  seven  days  pre- 
viously. Practically  all  these  cases  were  sutured  within 
a  few  days  of  their  admission,  and  the  results  so  com- 
pletely confirmed  my  previous  experience  that  for  the  rest 
of  the  time  I  spent  in  France  almost  every  recently 
wounded  soldier  was  submitted  to  an  operation  of  suture 
witlnn  a  few  days  of  entering  the  hospital. 
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The  Bipp  that  I  have  used  is  made  as  follows  : — 2  parts 
of  iodoform,  1  part  of  bismuth,  1-2  parts  of  vaseline,  and 
enonoh  hard  parafKn  to  give  the  preparation  the  con- 
sistency of  butter.  This  modified  Bipp  has  the  following- 
advantages  over  tlie  original  Bipp  : — (1)  Its  cost  is  about 
one  quarter;  (2)  it  ever  ])roduces  symptoms  of  intoxica- 
tion, even  when  used  in  very  large  quantities;  (3)  it  can 
be  smeared  more  easily  and  evenly  over  the  tissues ; 
(4)  when  the  wound  is  closed  the  excess  is  automatically 
squeezed  out ;  (5)  it  never  cakes  or  forms  a  hard  lump  to 
act  as  a  foreign  body  in  the  wound. 

]\Iuch  has  been  written  on  the  distinction  between 
delayed  primary  and  secondary  suture,  but  in  the  cases 
on  which  this  paper  is  founded  the  classification  depends 
simply  on  whether  it  is  necessary  to  excise  the  skin  edges 
or  not.  When  the  edges  are  not  excised  the  operation  is 
spoken  of  as  delayed  primary  suture,  and  when  they  are 
excised  it  is  secondary  suture.  The  great  majority  of  the 
operations  performed  were  secondary  sutures. 

We  found  that,  as  a  rule,  delayed  primary  suture  could 
be  practised  up  to  about  the  seventh  or  eighth  day  after 
the  infliction  of  the  wound,  and  that  after  that  date 
secondary  suture  was  necessary,  though  on  one  occasion  I 
performed  delayed  primary  suture  as  late  as  the  eleventh 
day. 

The  steps  of  the  operation  are  as  follows  ; — After  clean- 
mg  the  wound  and  surrounding  skin  with  ether  and  iodine 
—  (1)  The  granulation  tissue,  if  present,  is  removed  with  a 
sharp  curette.  (2)  The  skin  edges  are  separated  by  blunt 
dissection  all  round  the  wound  for  a  considerable  distance, 
varying  with  the  size  of  the  wound  and  the  loss  of  tissue ; 
the  greater  the  loss  of  tissue  the  greater  will  be  the  tension 
on  closing  the  wound,  and  the  greater,  therefore,  the  neces- 
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sitv  of  freeiDC{  the  skin  widely.  In  the  case  of  extensive 
wounds  it  was  found  advisable  to  make  the  lines  of  separa- 
iion  between  the  superficial  and  deep  fascise,  so  as  to 
ensure  a  good  blood  su)>ply  to  the  skin.  (3)  The  skin 
edge  all  round  the  wound  is  removed  with  sharp  scissors ; 
as  a  rule  this  removal  should  be  as  economically  done  as 
possible.  (4)  The  whole  wound  thus  made  is  dried 
thoroughly,  any  bleeding  points  being  tied  with  fine  cat- 
gut, then  swabbed  with  ether  or  methylated  spirit  and 
packed  for  a  few  moments  with  gauze  wrung  out  of  one  or 
other  of  these  liquids.  (5)  The  wound  is  completely 
covered  with  I^ipj),  which  is  thoroughly  rubbed  into  the 
tissues,  and  into  all  pockets  or  crevices,  with  a  piece  of 
gauze,  also  freely  smeared  with  Bipp.  (6)  The  tissues 
are  sutured  in  layers  with  catgut,  so  as  to  obliterate  as  far 
as  possible  all  dead  spaces.  One,  two,  or  three  layers  of 
catgut  suture  may  be  employed  to  unite  the  muscles,  and 
a  separate  layer  is  always  used  for  the  deep  fascia.  These 
Ptitures  may  be  either  interrupted  or  continuous ;  usually 
the  latter  were  employed.  (7)  Finally,  the  skin  is  united 
l)y  thick  silk  impregnated  with  Bipp.  Where  there  is  no 
tension  on  the  skin  a  continuous  suture  of  fairly  fine  silk 
may  be  used,  but  where  there  is  tension,  interrupted 
sutures  of  thick  silk  should  be  placed  about  every  half- 
inch,  passing  through  the  skin  from  half  to  one  inch  fron:- 
the  edges  of  the  wound  and  including  the  whole  depth 
of  the  superficial  fascia,  and  in  the  centre  of  the  incision 
it  is  well  to  include  also  a  little  of  the  deep  fascia,  so  as 
to  anchor  down  the  skin  to  avoid  the  formation  of  hfema- 
tomata.  Superficial  sutures  of  silk-worm  gut  should  be 
placed  between  the  silk  sutures,  so  as  to  obtain  good 
coaptation  of  the  skin  edges,  which  is  most  im|X)rtant  for 
earlv  and    sound    healinj?.     The  wound  is    then    dressed 


By  Major  E.  A.  Stonev.  475 

with  ^auze  smeared  with  Bipp,  a  thick  layer  of  wool,  and 
a  tight  bandage.  Slight  variations  of  this  routine  may 
be  found  advisable  in  certain  cases  :  for  instance,  in  small 
wounds  the  whole  wound  may  be  completely  excised  by 
the  knife,  or  this  may  be  done  at  least  to  the  superficial 
j)art  of  the  wound,  and  the  separation  of  the  skin  edges 
undertaken  afterwards.  In  old-standing  wounds,  of  a. 
month  or  more,  it  is  advisable  to  excise  the  whole  wound, 
or  if  this  is  not  practicable,  to  dissect  away  as  much  as 
possible  of  the  thick  layer  of  fibrous  cicatricial  tissue 
which  underlies  the  granulations. 

Some  irregularity  of  temperature  is  fairly  common 
after  these  operations,  and  if  not  accompanied  by  per- 
sistent pain  does  not  necessarily  mean  sepsis  (using  the 
word  in  its  clinical  and  not  its  pathological  sense).  If 
temperature  or  pain,  or  both,  continue  after  the  third 
day  the  wound  should  be  dressed  and  possibly  one  or  tw(j 
superficial  sutures  removed  to  give  exit  to  a  mixture  of 
broken  down  blood  and  Bipp,  seldom  or  never  true  pus. 
On  no  occasion  was  it  necessary  to  remove  all  the  stitches,, 
even  in  the  few  cases  which  suppurated  freely.  And  only 
quite  exceptionally  was  the  removal  of  a  silk  suture 
necessitated. 

If  there  is  no  continued  rise  of  temperature  or  pain  the 
case  need  not  be  dressed  till  the  seventh  or  eighth  day, 
when  the  superficial  sutures  are  removed.  As  a  rule, 
however,  in  the  case  of  large  wounds,  or  where  there  was 
much  tension  on  the  stitches,  I  made  a  practice  of  remov- 
ing the  dressing  and  looking  at  the  wound  on  the  fourth 
day.  The  deep  silk  sutures  should  be  removed  from  the 
tenth  to  the  twelfth  day.  Rutherford  Morrison  recommends 
the  removal  of  the  sutures  at  the  first  dressing  from  the 
tenth  to  the  fourteenth  day,  or  even  later;  but  we  found 
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that  nothing  was  to  be  gained  by  leaving  these  sutures  so 
long,  as  they  only  tended  to  irritate  and  cut  through  the 
skin.  Oc<:asionally  it  must  be  admitted,  the  sutures  were  re- 
moved too  soon,  but  that  was  in  the  earlier  cases,  w^hen 
they  were  usually  removed  about  the  eighth  day.  In 
cases  where  there  was  considerable  tension,  and  a  liability 
of  the  wound  reopening  or  stretching,  it  was  found  advis- 
able to  keep  the  edges  approximated  by  strapping  for  a 
week  or  ten  days  after  the  removal  of  the  sutures.  Ex- 
perience proved  that  broad  mattress  silk  sutures,  even 
when  protected  by  rubber  tubing,  did  more  harm  than 
good,  as  they  tended  to  strangulate  the  tissues  and  cause 
sloughing  of  the  skin  edges.  Among  our  earlier  cases 
were  some  which  clearly  demonstrated  this.  It  is  far 
better  when  there  is  great  teu.sion  to  content  oneself  with 
partial  closure  of  the  wound,  and  so  avoid  the  risk  of 
sloughing,  whicli  will  cause  a  larger  unhealed  area  than  if 
the  wound  had  only  been  partially  closed.  One  of  the 
greatest  difficulties  in  these  operations  is  to  decide  how 
mucli  tension  may  l)e  used  with  safety  in  order  to  close 
the  wound,  one  wound  healing  normally  though  sutured 
under  con.siderable  tension,  whereas  in  another  wound 
wheie  the  tension  is  not  so  great,  the  sutures  cut  through 
and  infection  cx^curs.  Experience  alone  can  help  the 
operator  to  decide  this  point.  As  a  result  of  our  experiments 
wth  various  materials  we  decided  that  sutures  of  thick 
.silk  impregnated  with  Bip]i  and  placed  at  intervals  of  half 
to  three-quarters  of  an  inch  were  the  least  liable  to  cut 
through.  Michel's  clips  were  found  useless,  as  owing  to  the 
moisture  of  the  wound  they  cut  through,  and  we,  there- 
fore, used  superficial  sutures  of  fine  silk-worm  gut. 

The  majority  of  cases  that  came  to  our  hospital  might 
be  divided  roucfjilv  into  two  classes — first,  those  that  came 
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directly  from  the  front,  and  who  arrived  from  the  fourth 
to  the  fourteenth  day  after  they  were  wounded,  and 
secondly,' those  who  had  already  passed  some  time  at  a 
ibase  hospital,  usually  at  Paris,  and  who,  therefore,  did 
not  arrive  till  a  month  or  more  after  they  had  received 
their  wounds.  The  condition  of  the  wounds  in  these 
two  cases  differed  to  a  marked  degree.  The  wounds  of 
those  who  came  from  the  base  hospitals  were  always 
thoroughly  septic,  many  being  cases  of  compound  frac- 
ture, suppurating  freely.  As  a  rule,  it  was  impossible  to 
suture  them,  until  b}"  dressing  them  every  two  or  three 
days  with  Bipp  for  a  few  weeks  we  had  reduced  the  acute- 
ness  of  the  infection.  At  the  end  of  this  time,  however, 
specially  if  the  wound  involved  only  the  soft  parts,  we 
were  frequently  able  to  excise  the  wound  freely  and  per- 
form an  operation  of  suture  with  satisfactory  results.  On 
the  other  hand,  the  cases  which  came  directly  from  the 
front  had  practically  all  been  operated  on  there,  and  the 
wound  freely  excised;  on  arrival  the  wounds  were,  as  a 
rule,  plugged  with  gauze  which  had  been  soaked  in  ether 
or  Menciere's  fluid  (a  mixture  of  alcohol  and  ether,  with 
small  quantities  of  iodoform,  guaiacol,  eucalyptus  and 
balsam  of  Peru),  the  dressing  had  not  been  changed  for 
48  hours  or  more,  and  the  wound  was  generally  in  a 
stmking  condition,  with  a  considerable  discharge,  whicli 
had  already  soaked  through  the  voluminous  dressings. 
These  cases  were  dressed  immediately  on  admission, 
washed  with  Dakin's  solution,  the  plug  removed  and  the 
wound  tilled  with  Bipp,  and  covered  with  gauze  freely 
smeared  with  Bipp;  this  dressing  was  repeated  every 
^second  or  third  day,  and  from  three  to  eight  days  after 
admission  the  case  was,  as  a  rule,  considered  ready  for 
i^uture.     It  was  quite  the  exce})tion  to  find  a  case  which 
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did  not  improve  and  become  healthy  in  appearance  under 
this  treatment.  It  was  remarked  that  certain  cases 
which  were  on  admission  in  a  poor  state  of  nutrition  or 
depressed  vitaHty,  or  which  had  a  marked  tendency  to 
superficial  infection  of  the  skin  (as  shown  by  multiple 
boils  or  acne)  were  more  liable  to  present  some  infection 
of  their  wounds  after  suture.  It  was  found  advisable  to 
delay  operation  until  their  general  condition  had  been 
improved  by  rest,  good  feeding  and  tonics.  One  case, 
uhen  dressed  on  admission,  showed  symptoms  of  ad- 
vanced gas  gangrene.  It  was  a  case  of  Sapless- 
amputation  through  the  upper  third  of  the  left  arm.  The 
wound  had  not  been  dressed  for  three  days,  and  on  re- 
moving the  dressings  it  was  found  that  the  muscles  ex- 
posed in  the  stump  were  black  and  crepitating,  and  there 
was  emphysema  of  the  whole  of  the  left  side  of  the  chesty 
back  and  front,  and  of  the  base  of  the  neck.  Incisions 
were  made  over  the  chest  and  the  case  was  treated  with 
Dakin's  solution  and  hydrogen  peroxide;  within  a  few 
days  the  sloughed  portions  of  the  stump  were  cut  away 
and  the  gas  disappeared  from  the  tissues,  and  the  stump 
and  wounds  were  dressed  with  Bipp.  Twenty-four  day.s 
after  admission  the  man  was  operated  on,  the  skin  and 
suj^erficial  fascia  were  dissected  up  from  the  stump  and 
axilla,  the  muscles  were  separated  and  the  bone  divided 
through  the  surgical  neck ;  the  muscles  were  then  sutured 
over  the  bone  with  catgut  and  the  skin  completely  closed 
over  the  stump.  Bipp,  of  course,  was  freely  used.  This 
case,  a  pretty  severe  test,  healed  completely  without  any 
rise  of  temperature,  though  a  little  clear  serum  had  to  be' 
let  out  from  under  the  skin,  and  the  j^atient  left  hospiial 
with  a  sound  painless  stump  one  month  after  operation. 
The  cases  whicli  arrived  with  a  ])i-()f use  stinking  discharge- 
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were  j)robabh'  infected  mainly  with  saprophytic  organ- 
isms, and  this  may  explain  why  they  cleared  up  so  rapidly 
under  om*  treatment  and  allowed  early  and  successful 
suture.  After  a  little  experience  we  found  that  two 
classes  of  cases  were  specially  liable  to  <io  septic  after 
suture — (1)  Those  which  arrived  at  the  hospital  with  a 
drainage  tube ;  (2)  those  which  had  been  partially  stitched 
at  the  front,  special!}^  when  the  stitches  had  in  whole  or 
part  cut  through.  It  might  be  said  that  this  resulted 
from  the  fact  that  these  cases  were  more  seriously  in- 
fected than  others,  but  I  do  not  think  that  this  was  the 
explanation.  In  the  first  case  the  tube,  which  was 
usually  of  thick  rubber  and  pushed  through  a  limb  froiii- 
one  wound  to  another  and  left  in  the  wound  without  re- 
moval for  three  days  or  more  during  the  patient's- 
journey  from  the  front  to  our  hospital,  caused  by  its  con- 
tinual pressure  sloughing  and  consequent  infection  of  the 
central  part  of  the  track,  specially  if  it  was  in  the  neigh- 
bourhood of  a  bone.  This  it  was  difficult  or  impossible  to 
remove  at  the  subsequent  operation  of  suture.  In  the 
other  class  of  cases  there  was  usually  one  mattress 
suture  or  a  few  interrupted  sutures  of  thick  silk-worm 
gut  passed  widely  through  the  tissues  and  tied  under  con- 
siderable tension,  with  resulting  stitch  abscesses.  At  the 
operation  of  suture  it  was  generally  impossible  to  excise 
these  stitch-holes  without  sacrificing  too  much  skin,  and 
in  spite  of  all  precautions  the  new  line  of  suture  was 
liable  to  become  infected  from  the  old  suture  tracks. 

Towards  last  autumn  delayed  primary  suture  was- 
largely  practised  at  the  ambulances  at  the  front,  so  that 
we  got  many  cases  in  which  one  or  more  wounds  had 
already  bee  sutured,  but  which  also  had  unsutured 
wounds,  these  having  been  left  unsutured  because  they 
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were  too  infected  or  could  not  be  easily  closed  owing  to 
-extensive  loss  of  tissue.  These  cases  we  operated  on  as 
freely  as  others  and  with  excellent  results;  in  fact,  we 
had  cases  of  nuiltiple  wounds,  where  some  of  the  wounds 
I)resumably  the  most  favourable,  had  been  sutured  at  tiie 
front  unsuccessfully,  and  wlieie  we  sutured  with  com- 
plete success  the  other  wounds,  which  the  surgeons  had 
not  seen  fit  to  attempt  at  the  front. 

Owing  to  the  fact  that  there  was  not  a  pathologist 
within  fifty  miles  of  us,  it  was  impossible  to  examine  our 
cases  bact^riologically,  or  control  our  operations  by  daily 
counts  of  the  bacteria  of  the  wounds.  However  interest- 
ing this  might  have  been  from  a  scientific  point  of  view, 
from  a  practical  ix)int  it  would  probably  have  proved 
quite  an  unnecessary  labour,  and,  in  fact,  might  have 
led  us  to  put  off  operations  which  had  proved  successful. 
As  our  hospital  contained  only  110  beds  and  as  fresh  con- 
voys were  continually  arriving,  our  great  object  was  to 
get  cases  healed  as  quickly  as  possible.  As  a  rule  no  case 
was  discharged  till  he  was  ready  to  go  for  a  short  con- 
valescence to  his  own  home.  The  fact  that  we  passed 
over  500  men,  all  more  or  less  serious  surgical  cases, 
through  the  hospital  in  seven  months,  proves  (I  think) 
the  practical  success  of  our  methods. 

With  regard  to  the  relative  merits  of  the  two  opera- 
tions, delayed  primary  and  secondary  suture,  the  former 
has  the  great  advantage  of  being  simpler,  more  quickly 
perfoi'uied.  Tt  does  not  necessitate  any  cutting  and  dis- 
turbing of  the  tissues,  and  is  therefore  less  likely  to 
<3ause  a  lighting  up  of  fresh  sepsis.  It  can,  however,  be 
performed  only  within  a  limited  period,  and  unless  done 
Tery  early  leaves  a  well-marked  scar.  Secondary  suture, 
-on  the  other  hand,  can  be  performed  at  any  time;  some 
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of  our  cases  were  sutured  two  months  or  more  after  they 
were  wounded.  In  successful  cases,  where  there  is  not 
too  much  tension,  the  scar  is  as  slight  as  after  an  ordinary 
clean  operation.  In  one  patient  with  two  large  similar 
wounds  on  the  thigh,  I  closed  one  without  excising  the 
edges,  and  the  other  with  excision,  and  the  difference  be- 
tween the  two  scars  was  most  striking,  although  they 
lioth  healed  cleanly  and  at  once.  The  relative  disad- 
Aantages  of  secondary  suture  are  that  it  is  a  more  ex- 
tensive and  troublesome  operation,  and  owing  to  the  free 
cutting  and  opening  up  of  the  tissues  there  is  a  greater 
likelihood  of  the  occurrence  of  extensive  sepsis.  As  these 
cases  show,  in  delayed  primary  sutiu'e  we  had  83.9  per 
cent,  of  normal  healing  and  no  cases  of  extensive  or  pro- 
longed suppuration,  whereas  in  our  secondary  suture 
cases  we  had  70.3  per  cent,  of  normal  healing  and  6.2 
per  cent,  of  extensive  or  prolonged  suppuration.  Un- 
doubtedly, if  we  had  been  able  to  choose  our  cases  or  to 
wait  longer  before  operating,  we  could  have  shown  better 
statistical  results.  In  judging  them  it  must  be  remem- 
bered that  we  made  a  rule  of  operating  on  every  case  as 
soon  as  possible  after  its  admission  into  the  hospital,  and 
that  the  object  in  view  was  not  a  high  percentage  of 
normal  healing  but  as  rapid  a  cure  as  jx)ssible  in  every 
ca-se ;  and  it  is  quite  evident  that  a  case  may  leave  the 
hospital  healed  in  spite  of  slight  suppuration  at  a  much 
earlier  date  than  if  a  considerable  time  was  occupied  in 
preliminary  treatment  and  was  followed  by  normal 
healing. 

As  may  be  seen  from  the  first  table,  most  of  the 
cases  were  severe,  only  23  out  of  159  being  superficial,  102 
involved  the  muscles.  In  many  of  these  cases  the  bones 
were  exposed  but  not  fractured,  and  33  cases  were  com- 
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plicated  by  fractured  bones,  and  there  were  5  cases  of 
re-ani[)utation.  In  fact,  the  only  kind  of  case  which  was 
considered  quite  unsuitable  for  suture,  was  an  old  com- 
pound fracture  which  was  already  freely  suppurating,  and 
even  that  might  be  attempted  if  it  was  at  all  possible  to 
excise  the  fractured  ends  of  the  bone.  In  re-amputations 
especially  is  it  necessary  to  operate  as  early  as  possible, 
as  owing  to  the  contraction  and  fibrosing  process  which 
occurs  in  the  muscles,  the  length  of  bone  that  has  to  be 
sacrificed  is  proportional  to  the  length  of  interval  between 
the  primary  and  secondary  operations.  It  is,  therefore^ 
much  better  to  operate  on  these  cases  early,  within  three 
weeks  of  the  date  of  the  flapless  amputation,  and  risk  a 
mild  amount  of  supjmration,  than  to  wait  longer,  even 
though  by  that  means  normal  healig  is  obtained.  Jn 
our  five  cases  of  re-amputation  there  was  a  slight  amount 
of  suppuration  in  three — extensive  suppuration  (which 
cleared  up  (juicklyj  in  one — and  no  suppuration  in  the 
others,  but  in  all  cases  we  were  able  to  close  the  stump 
completely  with  a  sacrifice  of  not  more  than  one  and  a 
half  inches  of  bone,  though  in  every  case  on  admission  to 
hospital  the  bone  was  either  flush  with  the  end  of  the 
stump  or  actually  projecting  freely  beyond  the  soft 
tissues. 

In  the  second  table  are  given  the  results  of  the  opera- 
tions classified  according  to  suppuration.  By  normal 
healing  it  is  meant  that  the  wound  healed  at  once  with- 
out any  suppuration  or  comj^lication,  except  that  in  a 
few  cases  (a  very  fewj  a  small  hsematoma  formed,  or  a 
little  clear  yellow  serum  had  to  be  let  out.  In  the 
second  group,  healing  with  slight  suppuration,  are  in- 
cluded all  those  where  there  was  the  slightest  formation 
of  pus,  though  in  many  of  these  cases  it  was  not  found 
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necessary  to  remove  any  of  the  sutures  to  give  exit  to 
it,  and  as  soon  as  it  was  evacuated,  usually  by  the  inser- 
tion of  a  probe  between  the  sutures,  the  healing  took 
place  rapidly.  In  the  last  group,  those  in  which  the 
supjxiration  was  abundant  or  long,  are  included  all  those 
cases  where  the  suppuration  involved  the  greater  part  or 
whole  of  the  wound,  or  did  not  clear  up  quickly.  Even 
in  these  cases  it  was  never  found  necessary  to  remove  all 
the  sutures,  and  though  the  operations  could  not  be 
looked  upon  as  successes,  so  far  from  being  useless,  they 
certainly  greatly  shortened  the  patient's  stay  in  hospital. 
In  only  one  case  did  this  exceed  ten  weeks  (see  Case  V.). 
After  leaving  our  hospitals  our  patients  had  to  pass  a 
Medical  Board,  from  which  they  were  usually  sent  to 
their  homes  for  fifteen  to  thirty  days'  convalescence,  very 
rarely  for  longer,  after  which  they  returned  to  their 
unit  at  the  front,  so  that  many  of  our  cases  were  in  the 
lighting  line  within  two  or  three  months  of  being 
wounded.  \Ylien  compared  with  the  results  obtained  be- 
fore the  introduction  of  secondary  suture,  these  results 
are  remarkable,  a  large  flesh  wound  in  previous  years 
often  remaining  for  six  months  or  longer  in  hospital,  and 
even  when  healed,  being  partially  or  wholly  incapaci- 
tated by  an  extensive  and  adherent  scar  from  continuing 
his  military  duties.  The  difference  in  the  usefulness  of 
the  hospital  after  the  adoption  of  these  methods  is  shown 
by  the  following  figures,  which  cannot  be  altogether  ex- 
plained by  the  greater  activity  of  hostilities  during  last 
summer  compared  with  other  periods.  During  the  seven 
months  from  May  to  November  the  number  of  patients 
admitted  was  one  quarter  of  the  total  number  since  the 
war  started,  and  the  number  of  operations  performed 
was  more  than  one-third.     Among  all  our  cases  we  had 
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no  serious  complications,  there  was  no  single  case  of 
secondary  hai-morrhage,  and  the  only  two  complication- 
were  one  case  of  phlebitis  of  the  saphenous  vein  in  a  luan 
with  a  partial  fracture  of  the  tibia,  and  one  case  of  right- 
sided  pleurisy  in  a  case  of  partial  fracture  of  the  left 
femur. 

The  following  is  a  very  brief  description  of  a  few 
typical  cases  . — 

Case  I. — Soldier  wounded  May  31st,  1918,  by  shell 
splinter.  Admitted  to  hospital  2nd  June,  1918.  Wound 
of  skin  and  superficial  fascia  5|  inches  long,  middle  of 
outer  side  of  right  thigh.  Operation  4th  June,  1918, 
delayed  primary  suture.  First  dressing  12th  June. 
Stitches  all  removed.  Healed.  Discharged  18th  June, 
1918. 

C.\SE  II. — Soldier  admitted  2Dd  June,  1918.  Wounded 
right  upper  arm  by  bullet  on  the  31st  May,  1918.  Ex- 
tensive comminuted  fracture  of  lower  third  of  humerus, 
wound  5  inches  long  posterior  aspect  of  arm,  2|  inches 
broad.  Operation  10th  June,  1918.  Muscles  separated,, 
clot  and  serum  evacuated,  some  bone  splinters  removed  : 
large  gap  in  bone.  Muscles  sutured  with  catgut,  deep 
fascia  sutured,  skin  edges  pared  and  sutured.  Put  on 
internal  angular  crutch  splint.  Dressing  removed  14th 
June;  wound  dry  and  clean.  June  21st  stitches  removed; 
healed.  Splint  removed  27th  July,  1918;  fracture  con- 
solidated. 

Case  III.— Soldier  wounded  24th  May,  1918.  Admitted 
13th  June,  1918.  Long  wound  3  inches  inner  side  of 
upper  third  of  right  leg.  Wound  1.}  inches  long,  just 
above  innei  side  of  right  knee.  Operation  15th  June, 
1918.     Both    wounds   completely  excised ;   lower    wound 
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involved  the  muscles;  both  sutured.  Dressed  for  first 
time  June  23rd ;  all  stitches  removed ;  both  wounds- 
healed. 

Case  IV.— Soldier  admitted  13th  June,  1918.  Wounded 
26th  Aj)ril,  1918.  Large  horizontal  wound  5 J  inches  long 
below  posterior  border  of  right  ribs.  Operation  17th 
June,  lOlS.  Excision  of  whole  wound;  in  front  the  scar 
was  adherent  to  the  ribs.  Sutured  in  three  layers;  dress- 
ings removed  on  22nd  June ;  clean  and  dry.  Stitches 
removed  26th  June.  Discharged  from  hospital  9th  July, 
1918. 

Case  V. — Soldier  admitted  4th  July,  1918.  Wounded 
19th  June,  1918.  This  soldier  had  a  wound  7  inches  by  3 
on  the  upper  and  inner  aspect  of  the  right  thigh  extend- 
ing dowm  to  the  knee.  Another  wound  3  by  1^  inches 
on  the  lower  and  outer  aspect  of  the  right  thigh.  A  third 
wound  9  by  3  inches  on  the  back  of  the  left  calf,  through 
which  the  posterior  tibial  vessels  had  been  tied,  and  a 
fourth  wound  in  the  middle  of  the  left  erector  spinas.  All 
these  wounds  were  sutured  on  the  8th  of  July,  1918.  The 
wound  on  the  outer  side  of  the  right  thigh  healed  at  once, 
and  the  stitches  were  removed  on  the  eighth  day.  The 
wound  on  the  back  also  healed  at  once,  but  the  scar- 
stretched  afterwards.  The  wound  on  the  back  of  the 
right  thigh  healed  in  its  lower  half,  but  the  upper  half 
reopened  and  was  sutured  on  the  25th  of  July,  after 
which  it  healed  rapidly.  The  wound  of  the  calf  healed 
in  the  deeper  part,  but  the  skin  gave  way  and  the  surface 
refused  to  heal  until  the  scar  was  excised  and  the  skin 
resutured  on  October  30th,  1918.  It  then  healed  at  once, 
and  he  was  discharged  from  hospital  on  November  19th. 
1918.  This  is  the  only  patient  in  the  series  who  remained 
more  than  10  weeks  in  hospital. 
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Case  VI. — Soldier  admitted  6th  August,  1918.  Wounded 

by  bullet  1st  August,  1918.  This  soldier  was  shot 
through  the  anterior  fold  of  the  right  axilla  ;  the  bullet 
smashed  the  humerus  near  the  centre  and  lodged  ;  it  was 
removed  along  with  loose  pieces  of  bone  through  a  long 
external  incision.  There  was  also  a  wound  on  the  inner 
side  of  the  arm.  Operation  was  j)erformed  on  8th 
August.  The  inner  wound  was  hipped  and  sutured. 
'The  bone  Mas  explored  through  the  outer  wound  ;  it  was 
found  very  extensivel}'  smashed.  A  couple  of  loose 
splinters  were  removed,  and  after  hipping,  the  muscles, 
deep  fascia  and  skin  were  sutured.  The  first  dressing 
Avas  on  the  17th,  when  the  stitches  were  removed.  T'he 
•splint  was  removed  on  the  3rd  September,  when  all  the 
wounds  were  healed  and  the  bone  was  well  consolidated. 
He  was  discharged  on  the  17th  of  September,  1918. 

Case  VII. — Soldier  admitted  •27th  September,  1918. 
"Wounded  17th  August,  1918,  by  shell  splinter.  This  man 
presented  a  large  irregular  wound  from  the  middle  of  the 
left  clavicle  to  below  the  insertion  of  the  deltoid  ;  it  ex- 
tended to  the  infraspinous  fossa  behind  and  down  the 
anterior  fold  of  the  axilla  in  front.  The  outer  half  of  the 
clavicle,  the  acromion,  glenoid  cavity,  the  greater  pait  of 
the  spine  of  the  scapula  and  the  head,  neck  and  upi^er 
part  of  the  shaft  of  the  humerus  were  lost.  This  ex- 
tensive w^ound  was  suppurating  freely,  the  necrosed  end 
of  the  clavicle  was  projecting  and  the  upper  end  of 
the  shaft  of  the  humerus  was  exposed  at  the  bottom 
of  a  suppurating  cavity.  The  case  was  dressed  with  Bipp 
every  second  day,  and  on  October  2nd  an  operation  was 
performed ;  the  outer  end  of  the  clavicle  was  freed  and 
sawn  off ;   the   upper  end  of  the  humerus  was  removed 
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with  rongeur  bone  forceps.  The  granulations  were 
scraped  awa}-  and  the  skin  was  separated  widely  and  its 
edges  removed.  After  hipping  the  muscles  of  the  back 
were  sutured  to  those  in  front,  and  the  skin  was  finally 
completely  closed  in  a  x  shaped  manner.  On  the  6th 
the  wound  was  dressed  and  some  broken  down  blood  let 
out  of  the  middle  of  the  wound.  On  the  10th  all  the 
stitches  were  removed  and  some  blood  let  out  from  the 
junction  of  the  incisions.  Most  of  the  wound  was  soundly 
healed.  On  November  11th  the  whole  wound  was  healed 
except  for  an  area  -2  inches  by  f  along  the  posterior  fold 
of  the  axilla.  This  was  excised  and  resutured  and  healed 
rapidly,  and  the  patient  was  discharged  on  the  3rd  Decem- 
ber, 1918. 

Attention  must  be  drawn  to  the  great  advantages  of 
this  method  of  treatment  from  the  patient's  point  of 
view  in  saving  him  pain  during  the  treatment  and  reducing 
his  final  disability.  The  advantage  of  a  comparatively 
linear  non-adherent  scar  over  an  extensive  adherent 
scar  need  not  be  laboured.  Painful  dressings  cease  to 
exist  once  this  preparation  is  used.  The  dressings, 
thickly  smeared  with  Bipn,  can  be  lifted  off  the  wounds 
without  pain ,  both  before  and  after  operation  ;  and  it  is 
remarkable  to  see  the  great  improvement  which  occurs 
within  a  few  days,  both  physically  and  morally,  in  a 
patient  when  painless  dressings  have  been  substituted  for 
painful.  It  is  by  no  means  always  realised  how  much  the 
pain  and  dread  of  an  extensive  daily  dressing  retards  the 
patient's  improvement,  and  even  the  actual  healing  of  his 
wound. 


T.  2  I 


488  Secondary  Suture  uf   Wounds. 

Table  I. 


— 

Superficial 

Deep,  appectino 

Re- 
amputation 

Total 

Muscles 

Bones 

Delayed  primary 
suture 

Secondary  suture 

10 
13 

15 

83 

6 
27 

0 
5 

31 

128 

Table  II. 


— 

Healing 

by  first 

intention 

Slight 
suppura- 
tion 

Incompletely  closed 

Prolonged 

or 
abundant 
suppura- 
tion 

Healing 

by  first 

intention 

Slight 
suppura- 
tion 

Delayed  primary 
suture 

Secondary  suture 

23 

(74.2%) 

83 
(64.8%) 

(le.i^o) 

29 

(22.7%) 

3 

(9.7%) 

(5.5%) 

0 

1 

(0.8%) 

0 
(6.2%^ 

SOME      RECENT      CASES     OF       ENCEPHALITIS 
LETHARGICA. 

By  JOSEPH  O'CARROLL,    M.D., 

President,  Royal  College  of  Physicians,  Ireland. 
AND 

GEORGE  NESBITT,  M.D.,  F.R.C.P.I., 

Physicians  to  the  House  of  Industry  Hospitals,  Dublin. 
[Read  in  the  Section  of  Medicine.  February  7,  1919.] 

Our  desire  in  reporting  these  cases  before  the  Royal 
Academy  of  Medicine  in  Ireland  is  to  draw  attention  to  the 
existence  of  this  remarkable  disease  in  this  country.  Our 
experience  of  the  condition  is,  so  far,  too  small  to  enable 
us  to  add  anything  to  the  admirable  accounts  provided  by 
a  recent  report  to  the  Local  Government  Board  of  England 
and  Wales,  dealing  with  nearly  200  cases,  and  by  various 
papers  in  the  journals. 

We  are,  however,  impressed  by  the  fact  that  the  disease 
might  be  easily  mistaken  or  overlooked,  and  it  is  with  the 
object  of  assisting  those  who  may  not  yet  have  had  an 
opportunity  of  observing  a  case  that  we  venture  to  bring 
forward  a  brief  description  of  those  we  have  seen. 

Case  I. —  Mrs.  B.  G.,  aged  fifty,  married,  with  six  chil- 
dren, and  a  history  of  several  miscarriages,  was  admitted 
to  the  Whit  worth  Hospital  under  the  care  of  Dr.  0' Carroll 
on  April  8th,  1918,  in  a  condition  of  partial  stupor,  having 
been  sent  to  the  hospital  as  a  case  of  uraemia.  Her  history, 
as  given  by  her  daughter,  was  that  she  had  enjoyed  good 
health  till  about  two  years  before,  when  she  became  some- 
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what  "  nervous,"'  slept  badly,  and  suffered  from  indiges- 
tion, biliousness, and  frequent  headaches.  Her  state  of 
health  did  not,  however,  attract  any  special  attention,  and 
she  carried  on  her  ordinary  household  duties  till  four  days 
before  admission,  when  she  was  noticed  to  stagger  on 
getting  out  of  bed.  She  w^alked  about  her  room  in  a  slow 
and  uncertain  manner,  and  was  inclined  to  drag  her  feet. 
On  being  questioned,  she  complained  of  not  having  slept, 
that  her  headache  was  worse  than  usual,  that  she  felt  a 
'■  trembling  "  in  her  limbs  and  body,  and  that  her  right 
ear  was  deaf  and  "  stuffed."  She  continued  to  carry  out 
light  duties  in  her  home  for  the  next  four  days,  but  she 
seemed  sluggish  and  drowsy.  She  staggered  in  her  walk, 
and  carried  lier  arms  in  a  curious  position,  with  her  elbows 
bent  and  her  hands  dropped  at  the  wrists. 

She  sat  most  of  the  day  at  the  fiie,  and,  though  seeming 
drowsy,  did  not  sleep.  Xext  day  slie  was  so  dazed  and 
stupid  that  medical  advice  was  obtained,  and  she  was  sent 
to  hospital  as  stated. 

On  examination,  the  patient  w^as  found  to  be  a  well- 
nourished  and  robust  woman.  She  was  semi-comatose, 
her  expression  dull,  with  eyes  staring  vacantly,  and  mouth 
hanging  open.  She  lay  in  whatever  position  she  W'as 
placed,  making  no  voluntary  inovements.  Mentally,  she 
was  dull  and  apathetic,  but  when  spoken  to  was  quite  able 
to  understand  and  reply  intelligently.  Her  speech  was 
slow  and  indistinct.  She  had  well-marked  conjunctivitis, 
particularly  of  the  right  eye,  her  tongue  was  coated  with  a 
l)lackish  fur,  and  her  bi-eath  was  fetid. 

Temperature  normal,  pulse  100.  The  respiratory  and 
circulatory  systems  showed  nothing  abnormal,  but  tne 
urine,  of  specific  gravity  1030,  contained  albumen  in  small 
amount,  and  an  occasional  h valine  cast  was  found  with 


By  Drs.  J.  OX'ARROLL  and  G.  Xesbitt.         491 

difficulty.  No  sugar  was  present.  She  was  decidedly  con- 
stipated. As  regards  the  nervous  system  generally,  no 
paralysis  was  found,  but  her  voluntary  movements  were 
slow  and  incomplete,  and  her  limbs  were  somewhat  rigid. 
Knee-jerks  were  absent,  also  ankle  clonus  and  Ivernig. 
Plantar  reflex  was  extensive.  The  cranial  nerves  were 
intact,  and  the  ocular  fundi  were  normal,  except  for  a  white 
patch  near  the  right  disc. 

Cerebro-spinal  fluid  of  normal  character  was  withdrawn 
on  April  9th,  and  the  \Yassermann  reaction  of  this  and  also 
of  the  blood  was  negative. 

The  subsequent  course  of  the  case  was  tedious  and  un- 
eventful. Temperature  oscillated  between  99°  and  100°  F. 
for  a  fortnight,  and  then  settled  down  with  a  sharp  rise  for 
a  few  days  in  July,  probably  due  to  influenza.  On  June 
24th  a  note  was  made  on  her  chart  which  briefly  epitomises 
her  condition  during  the  long  period  she  was  in  hospital. 
"The  patient  is  semi-comatose  and  has  incontinence  of 
urine  and  faeces.  There  is  some  paresis  of  the  legs.  Knee- 
jerks,  ankle  clonus,  and  Babinski  absent.  Sensation  un- 
impaired. Speech  is  slow,  but  easily  understood."  Most 
of  the  time  she  was  in  a  condition  which  strongly  suggested 
dementia,  but  it  was  remarkable  how  intelligently  sh& 
could  reply  when  questioned.  Her  condition  gradually  im- 
proved, and  she  was  discharged  on  November  7th,  though 
still  far  from  well. 

The  diagnosis  presented  much  difficulty,  and  numerous 
hypotheses  were  considered  and  rejected.  Dr.  O 'Carroll 
considered  her  case  for  a  time  to  be  one  of  polio- 
encephalitis, but  later  on  lectured  upon  her  as  probably  a 
case  of  lethargic  encephalopathy. 

When  seen  a  few  days  ago  she  seemed  quite  well  again, 
and  complained  only  of  slight  "  numbness  "  in  one  foot. 
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Case  II. — The  next  case  was  admitted  to  the  Whitworth 
Hospital  30th  AugiLst,  1918,  under  the  care  of  Dr.  Nesbitt, 
M.  S.,  female,  aged  twenty-nine,  unmarried,  was  sent 
in  by  her  employer,  for  whom  she  had  been  acting  as  nurse- 
attendant  to  an  invalid  gentleman.  Her  history  was  that 
four  weeks  previously  she  had  gone  to  a  hairdresser  and 
had  her  hair  shampooed.  The  following  morning  she 
awoke  feeling  ill,  and  she  vomited.  Her  head  felt  giddy, 
everything  seemed  to  move  round  her,  and  she  felt  inclined 
to  stagger  when  walking.  She  was  in  the  habit  of  cycling 
ten  miles  each  way  to  her  work,  but  for  the  next  couple  of 
days  she  was  forced  to  take  the  tram.  On  attempting  to 
cycle  again  she  was  so  giddy  that  she  actually  fell  off  on  the 
road,  but  she  persisted  at  her  work,  and  meanwhile  saw  a 
doctor.  He  gave  her  some  medicine,  which  she  said 
"  made  her  so  sleepy  that  she  had  to  stop  it,"  and  shortly 
afterwards  she  came  to  hospital. 

On  examination  she  seemed  to  be  a  physically  healthy 
young  woman,  but  she  was  decidedly  emotional,  and  her 
general  appearance  gave  the  impression  that  she  was  hys- 
terical. There  was  nothing  remarkable  in  her  previous  or 
family  history.  She  complained  of  intense  giddiness,  re- 
lieved to  some  extent  by  wearing  a  cardboard  mask  over  her 
eyes,  and  she  staggered  very  badly  on  trying  to  walk.  In 
the  intervals  of  her  emotional  outbursts  she  was  dull  and 
apathetic.  With  the  exception  of  the  cranial  nerves,  no 
definite  signs  were  detected  in  the  nervous  system.  There 
was  no  paralysis  or  loss  of  sensation.  Knee-jerks  were 
equal  and  very  sharp,  and  plantar  reflex  was  normal.  The 
cranial  nerves,  however,  showed  marked  involvement. 
The  i)upils  were  equal  and  reacted,  nystagmus  was  present 
in  the  left  eye^  but  absent  in  the  right,  possibly  due  to 
weakness  of  the  ocular  muscles. 
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Voluntary  movements  were  very  imperfect  in  both.  The 
field  of  vision  seemed  extremely  limited,  but  Dr.  Cummins 
reported  the  fundus  to  be  normal  in  both  eyes.  There  was 
distinct  paresis  of  the  facial  nerve  in  the  right  side.  The 
urine  was  normal.  She  was  constipated,  and  her  pulse  was 
curiously  slow  (50)  but  quite  regular.  On  September  3rd 
lumbar  puncture  was  performed,  and  20  c.cs.  of  clear  fluid 
were  withdrawn  under  somewhat  increased  pressure.  It 
was  reported  to  contain  nothing  pathological.  Diagnosis 
in  this  case  was  also  at  the  time  obscure,  and  though  an 
organic  cerebral  or  cerebellar  lesion  was  feared,  an  unsatis- 
fying label  of  hysteria  was  adopted. 

On  September  9th  it  was  noted  that  she  complained  of 
headache  for  the  first  time,  but  the  giddiness  was  much 
less,  and  she  was  not  distressed  by  looking"  at  objects  round 
her.  The  eye  symptoms  had  also  improved,  paresis  was 
less  marked,  and  the  nystagmus  in  the  left  eye  had  dis- 
appeared. The  visual  field  had  increased  considerably. 
On  September  23rd  she  had  improved  still  further ;  she 
was  less  giddy,  could  walk  better,  and  was  much  brighter 
and  more  natural  in  manner.  On  October  11th — i.e.,  ten 
weeks  from  the  onset  of  symptoms — she  was  allowed  to  go 
home  at  her  own  request,  with  instructions  to  have  a  pro- 
longed rest. 

The  latest  news  of  her  (on  February  4th,  1919)  is  that 
she  is  now  perfectly  well.  She  had  a  bad  attack  of  in- 
fluenza towards  the  end  of  November.  The  giddiness  per- 
sisted for  some  time  after  leaving  hospital,  but  all  her 
symptoms  cleared  up  as  she  recovered  from  the  influenza. 

Case  III. — Mrs.  X.,  aged  forty-eight,  was  seen  by  Dr. 
O'Carroll  in  consultation  with  another  physician  on 
January  20th,  1919.  He  has  kindly  supplied  notes  of  the 
case.    He  first  saw  her  on  January  16th.    Owing  to  anxiety 
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as  to  the  health  of  relatives  and  to  f-eneral  war-strain,  she 
had  been  somewhat  neurasthenic  for  the  past  four  years. 
She  had  had  "  swimming  in  the  liead  "  :  a  tendency  to  fall, 
and  had  fallen  once ;  a  dislike  of  closed  places  (claustro- 
phobia), and  unwillingness  to  go  into  society.  At  this 
initial  visit  she  complained  only  of  feeling  nervous.  Her 
pulse-rate  was  100.  No  thyroid  enlargement.  On  the 
17th  of  January  she  came  into  Dublin  on  business,  fell  ill, 
had  diplopia  in  the  street.  In  the  evening,  having  gone  to 
bed  on  her  return,  she  felt  chilly ;  temperature  102°,  pulse 
11(3.  There  was  slight  riglit  occi[»ital  headache.  The  face 
was  flushed,  and  she  was  constipated.  Laxatives  and 
asj^irin. 

January  18th. — The  occipital  headache  had  disappeared. 
No  diplopia,  but  the  eyes  felt  "  dazed  and  un- 
natural." She  could  open  them,  but  they  soon  closed  ol 
themselves.  She  felt  very  tired  and  sleepy.  The  pupils 
behaved  normally.  Xo  obvious  defect  of  eye  movements. 
Knee-jerks  smart ;  no  ankle  clonus;  plantar  reflex  normal  ; 
no  neck  stiffness.    Temperature  101°  to  ]0-2°. 

Janua^ry  19th. — More  sleepy;  but  she  sat  up  in  bed  and 
read  both  large  and  small  print  presented  to  her,  saying, 
ho\\ever,  that  her  eyes  were  dazed.  Xo  diplopia.  She 
dozes  off,  and  then  begins  to  talk  to  herself  and  smile. 
Perfect  euphoria  ;  "  willing  to  get  up  and  go  for  a  walk  "  ; 
rather  annoyed  at  all  the  fuss  being  made  about  her. 

January  20th. — Dr.  O'Carroli  saw  her  late  in  the 
evening;  he  thought  there  was  some  ocular  inco-ordina- 
tion,  the  eyes  not  moving  to  right  or  left  after  the  finger  as 
much  as  they  should  move  normally.  It  appeared  as  if  the 
muscles  refused  the  extra  effort,  but  the  patient  professed 
to  see  the  finger  long  after  it  had  passed  laterally  quite  out 
of  the  normal  range  of  vision.     That  she  reallv  did  not  see 
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even  as  far  as  the  noraial  range  was  })roved  by  her  not 
recognising  the  number  of  fingers  held  up.  Her  mental 
condition  was  nuich  as  described  on  the  19th,  but  slifrhtlv 
duller.  She  was  amiable ;  attempted  to  be  helpful ;  made 
no  complaint  whatever.  The  eyelids  were  heavy,  and 
tended  to  close  at  any  pause  in  the  examination  :  but  as  it 
was  fairly  continuous  there  was  no  opportunity  of  observ- 
ing any  talking  to  herself.  The  reflexes  were  as  already 
observed.  No  stiffness  of  the  neck  ;  no  decided  knee-exten- 
sion resistance,  though  a  slight  degree  of  it  could  not  be 
absolutely  excluded.  It  certainly  provoked  no  pain. 
Earlier  in  the  day  her  sense  of  orientation  appears  to  have 
been  defective  inasmuch  as  she  thought  she  had  her  hat 
and  veil  on,  or  perhaps  this  was  a  simple  parfrsthesia.  Dr. 
O'Carroll  suggested  that  the  case  was  one  of  encephalitis 
lethargica,  and  advised  spinal  puncture  for  the  purpose 
both  of  diagnosis  and  treatment.  \Yith  regard  to  prognosis 
he  was  hopeful,  basing  his  optimism  on  his  experience  in 
the  very  grave  hospital  case  of  ^Nlrs.  G.,  and  on  the  mor- 
tality record  of  about  20  per  cent,  as  given  in  the  English 
Local  Government  Eeport,  abstracted  in  the  BritisJi 
Medical  Journal  of  January  11th.  He  did  not  see  the  case 
after  this  visit.  The  medical  attendant's  note  continues 
the  history. 

January  21st. — Some  stiffness  of  the  neck  and  left  leg. 
Very  sleepy.  Pulse  and  temperature  as  before.  Twitclv 
ings  of  face  and  arms.  Lumbar  puncture  ;  clear  fluid  under 
considerable  pressure,  and  several  drachms. 

January  22nd. — Rigidity  of  left  arm  and  leg  and  of  neck  ; 
increased  mental  confusion  ;  retention  of  urine  with  wetting 
of  bed. 

January  23rd. — No  change.  Jjumbar  puncture  again;  a 
drachm  or  two  with  no  pressure;  catheter  necessary. 
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January  'I-ith. — Copious  ha^monhage  in  urine  from  this 
to  the  end.  Temperature  rose  gradually  to  105°  ;  the  pulse 
gradually  failed,  and  the  patient  died  comatose  on  the  26th 
of  January.  Kernig's  knee  extension  sign  was  well  marked 
towards  the  end.  Plantar  reflex  remained  normal ;  no  pul- 
monary complications. 

At  the  consultation  on  January  20th  we  had  decided 
against  the  use  of  hexamine,  as  the  British  Medical  Journal 
abstract  stated  that  it  was  supposed  to  be  responsible  for 
haematuria  in  several  of  the  English  cases.  At  a  subse- 
quent consultation  with  another  physician  it  was  prescribed 
in  10-grain  doses  three  times  a  day.  Whether  as  a  mere 
sequence  or  a  consequence,  copious  haemorrhage  occurred 
two  days  later.  The  doctor  in  charge  of  the  case  is  satis- 
fied that  the  case  was  so  manifestly  on  the  down  grade  that 
the  haBmaturia  had  no  significance  with  regard  to  the  fatal 
issue. 

Case  IV. — Mr.  D.  'SI.,  aged  sixty-eight,  widower,  was 
first  seen  by  one  of  us  (G.  E.  X.)  on  January  18th,  1919. 
He  was  in  bed  in  his  own  home,  and  complained  that  a  few 
days  previously  he  had  developed  intense  pain  of  a  tingling 
nature  in  three  fingers  of  his  right  hand.  He  stayed  in  bed 
for  a  day,  but  the  day  before  advice  was  sought  he  had  been 
out  as  usual.  Tn  the  evening  he  felt  chilly,  and  took  to  bed 
again.  He  had  always  been  a  healthy  man,  though  his 
family  said  lie  was  inclined  to  be  nervous  and  sometimes 
irritable.  With  the  exception  of  a  slight  attack  of  in- 
fluenza last  autumn,  no  history  of  definite  illness  could  be 
obtained.  He  complained  of  nothing  except  the  pain  in 
his  fingers,  which  he  said  was  then  nearly  gone,  and  be 
seemed  inclined  to  consider  a  medical  visit  somewhat  un- 
necessary.     He   had    no   headache,    no   cough,    or   otlier 
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common  symptom.  On  examination,  his  temperature  was 
found  to  be  100.8°,  pulse  100,  and  rather  low  tension 
(120  mm.  Hg. ).  The  urine  of  febrile  type  contained  a  trace 
of  albumen,  but  the  case  was  curiously  negative  as  regards 
physical  findings.  His  speech  seemed,  however,  somewhat 
thick  and  drawling,  but  when  the  attention  of  his  family 
was  drawn  to  this  point  they  were  not  sure  that  there  was 
any  definite  alteration.  His  temperature  fell  the  following 
morning  to  98",  but  rose  in  the  evening  to  103°,  and  when 
seen  the  following  day  was  101°.  He  was  said  to  have  slept 
a  great  deal  in  the  interval.  His  hand  had  ceased  to  trouble 
him,  and  he  complained  of  nothing — in  fact,  said  he  was 
very  well.  Next  day  his  tendency  to  sleep  had  become  re- 
markable, so  much  so  that  his  daughter  jokingly  remarked 
that  "  he  must  liave  sleeping  sickness."  This  remark 
suddenly  suggested  a  possible  diagnosis.  He  lay  in  bed  iu 
a  perfectly  passive  attitude,  with  his  eyes  closed  and  a 
mask-like  "  expression  on  his  face.  In  addition,  a  slight 
tremor  of  the  right  hand  made  one  think  of  paralysis 
agitans.  On  speaking  to  him  he  was  very  easily  roused, 
and  answered  questions  quite  intelligently  and  clearly,  ex- 
cept that  he  still  slurred  his  speech  somewhat.  Imme- 
diately one  ceased  to  talk  to  him  he  relapsed  into  stupor. 
This  condition  of  apparent  stupor,  from  which  he  could  be 
so  easily  roused  only  to  relapse  again  at  once,  presented  a 
remarkable  and  hitherto  unfamiliar  picture.  That  night, 
and  to  some  extent  during  the  previous  one,  he  was  de- 
cidedly delirious,  though  not  at  all  violent,  his  nocturnal 
state  contrasting  forcibly  with  his  apathy  during  the  day. 
On  January  2'2nd  we  saw  him  together,  and  examined  liim 
again  very  fully.  His  mental  condition  was  unchanged — if 
anything  more  drowsy  and  lethargic.  When  roused  he  spoke 
quite  sensibly,  and  denied    any   pain   or   other   symptom. 
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Though  definite  ptosis  couki  hardly  be  said  to  be  present, 
he  opened  his  eyes  but  seldom,  and  never  fully.  The 
pupils  v/ere  equal — somewhat  contracted  and  reacting. 
Very  small  range  of  movement  of  the  eyeballs  could  be 
elicited,  though  frequent  attempts  were  made  to  induce 
him  to  look  in  various  directions.  There  was  no  strabis- 
mus. The  visual  fields  seemed  normal.  The  facial 
muscles  appeared  weak,  and  the  expression  was  certainly 
"  fixed,"  but  no  definite  paralysis  was  present.  There  was 
some  slight  rigidity  of  the  neck,  but  no  pain  on  flexing  the 
head.  The  limbs  were  relaxed,  but  there  was  no  paralj^sis. 
Knee-jerks  just  present ;  no  Babinski  or  ankle  clonus. 
Sensation  seemed  in  abeyance.  He  signified  that  he  felt 
but  did  not  resent  painful  stimuli.  A  non-painful  Kernig 
was  present.  The  bladder  was  normal,  and  the  bowels  had 
been  made  to  act  with  some  difficulty.  Circulatory  and 
respiratory  systems  showed  nothing  abnormal.  Tongue 
was  dry  and  brownish,  and  teeth  were  septic. 

Lumbar  puncture  was  perfoiined,  and  about  30  c.cs.  of 
clear  fluid  under  considerably  increased  pressure  were 
withdrawn.  Subsequent  examination  of  this  fluid  showed 
nothing  abnormal — in  fact.  Dr.  Pollock  described  the  fluid 
as  '■  more  normal  than  normal,"  with  no  excess  of  pro- 
tein or  lymphocytes. 

We  agreed  that  the  features  of  the  case  were  remarkable 
— were  different  from  those  of  any  condition  with  which 
we  were  familiar,  and  it  was  a  noteworthy  fact  that  a  pre- 
cisely similar  pictiu'e  had  been  encountered  by  one  of  us 
(J.  O'C.)  two  days  before  in  the  case  described  above.  We 
made  a  diagnosis  of  encephalitis  lethargica,  and  gave  a 
guarded,  though  somewhat  hopeful,  prognosis  in  view^  of 
the  published  figures  of  mortality  (20  per  cent.). 

The  further  progress  of  the  case  was  uniformly  bad.    He 
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was  again  delirious  that  night,  he  began  to  pass  under  him, 
and  his  bladder  was  distended  when  seen  the  next  morning. 
On  rousing  him  even  then  he  was  able  to  pass  water  at 
once,  but  did  not  empty  the  bladder,  and  the  catheter  was 
required.  He  was  becoming  more  stuporous,  and  could  be 
roused  with  greater  difficulty.  A  few  crackles  could  be 
detected  at  the  base  of  the  left  lung.  By  evening  his  colour 
was  greyish,  his  pulse  was  quick  (120)  and  feeble,  and  it 
was  evident  that  he  would  not  last  long.  Next  morning, 
after  a  night  during  which  he  was  less  delirious  but  more 
comatose  than  the  previous  one,  he  was  in  profound  stupor, 
and  could  not  be  roused.  Lumbar  puncture  obtained  a  few 
CCS.  of  clear  fluid.  He  died  a  few  hours  later  (January 
24th),  the  acute  part  of  his  illness  having  lasted  almost 
exactly  one  week. 

These  cases  seem  to  be  undoubted  exam[)les  of  the 
disease  which,  on  its  appearance  in  England  last  February, 
was  described  as  ' '  Botulism  "  or  "  Infectious  Ophthal- 
moplegia." The  outbreak  was  very  thoroughly  investi- 
gated by  the  Local  Government  Board,  the  London  County 
Council,  and  the  Medical  Eesearch  Committee,  working  in 
conjunction,  and  the  results  were  recently  published  in  an 
exhaustive  report,  to  which  Drs.  James,  MacNalty,  and 
Mcintosh,  and  Professor  Marinesco  are  the  chief  contri- 
butors. 

They  conclude  that  the  disease  has  nothing  to  do  with 
botulism — that  it  is  the  same  condition  as  was  described  by 
Von  Economo  in  Austria,  and  Professor  Netter  in  Paris  in 
1917,  under  the  name  "  Encephalitis  Lethargica,"  and 
that,  though  it  presents  some  features  resembling  polio- 
encephalitis, it  is  "  a  disease  sui  generis  anatomically  and 
clinically  distinct  from  analogous  affections." 

It  is  not  possible  at  present  to  discuss  the  many  interest- 
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ing  points  in  this  report,  or  to  give  even  a  resume  of  the 
mass  of  information  detailed  therein.  An  excellent 
summary  will  be  found  in  the  British  Medical  Journal  of 
January  11th,  1919  (page  45).  The  cases  we  have  just 
described  appear  to  be  typical,  and  J)r.  MacNalty  sums  up 
the  diagnostic  features  as  follows  (page  31)  : — 

"  In  the  prodromal  period. — An  initial  catarrhal  affec- 
tion, particularly  conjunctivitis,  may  be  suggestive.  A 
change  in  the  patient's  mental  attitude,  taking  the  form  of 
emotional  changes,  apathy,  or  extreme  restlessness,  pro- 
gressive lethargy,  and  drowsiness  indicate  the  possibility  of 
the  disease.  If  these  symptoms  are  accompanied  by  head- 
ache, vertigo,  asthenia,  diplopia,  and  diminished  visual 
activity,  the  possibility  is  further  strengthened. 

"In  the  acute  illness. — The  initial  period  of  pyrexia,  the 
characteristic  attitude  and  mask-like  face,  the  profound 
stupor,  from  which  the  patient  can  usually  be  aroused, 
and  its  alternation  in  the  early  stages  with  delirium,  the 
asthenia,  the  rigidity,  the  emotional  characteristics,  the 
speech  changes,  retention  of  urine,  tremors,  early  vomit- 
ing, and  obstinate  constipation  are  typical  of  the  disease. 
The  occasional  presence  of  transient  rashes  may  be  helpful. 
■  Transient  remission  periods  in  the  disease  should  be  re- 
membered." 

In  the  types  presenting  localising  nervous  signs,  the  pro- 
gressive nature  of  the  paralysis  is  most  important.  The 
clearing  of  one  paralysis  and  the  advent  of  another  is  to  be 
looked  for,  as  is  also  the  frequency  of  bilateral  lesions 
which,  however,  are  never  truly  symmetrical,  being 
more  marked  on  one  side  than  another.  The  transient 
nature  of  cranial  nerve  paralysis  when  present  is  almost 
conclusive.     The    frequency    of    ptosis,    paralysis    of   the 
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ocular  muscles,  diplopia,  facial  paralysis,  and  ocular  inco- 
ordination are  of  value. 

When  the  rarity  of  bilateral  facial  paralysis  in  other 
forms  of  nervous  disease,  and  its  frequent  occurrence  in 
encephalitis  are  remembered,  the  presence  of  this  sign  is 
an  additional  aid  to  diagnosis. 

A  negative  sign  of  value  is  the  absence  of  optic  neuritis. 

Prognosis  is  said  to  be  better  than  the  alarming  state  of 
the  patient  would  suggest.  Among  160  cases  in  England 
there  were  37  deaths. 

Valuable  pathological  work  was  done  in  these  cases  by 
Professor  Marinesco,  who,  ten  years  ago,  himself  described 
the  changes  in  botulism.  The  naked-eye-findings  are  slight 
and  consist  mainly  of  minute  ha?morrhages  in  the  neigh- 
bourhood of  the  pons  and  fourth  ventricle.  Microscopically, 
chief  features  were  perivascular  infiltration  with  round 
cells,  capillary  haemorrhages,  and  thrombosis  of  small 
vessels,  the  changes  being,  in  his  opinion,  inflammatory  in 
nature  with  a.  striking  resemblance  to  those  of  sleeping 
sickness  described  by  Mott  in  1899. 

Bacteriological  examination  has  not  yet  given  any  definite 
positive  results,  though  Von  Economo  states  the  finding"  of 
a  diplo-streptococcus  in  the  cases  examined  by  him. 

Finally,  till  the  virus  is  discovered  and  specific  methods 
obtained,  treatment  is  mainly  symptomatic.  The  use  of 
hexamine  in  large  doses  is  inadvisable  on  account  of  its 
liabilitv  to  cause  hsematuria. 


THE    LOWER    UTERINE    SEGMENT    AND 
UTERINE    TENDONS. 

By  E.  H.  TWEEDY,  F.R.C.P.I. : 

Professor  of  Midwifery,  Royal  College  of  Surgeons. 

[Read  in  the  Section  of  Obstetrics,  February  ]4,  1919.] 

(tYN-ECOLOGists  are,  or  should  now  be,  agreed  that  the 
uterus  owes  iis  stability  to  its  connection  with  the  fibro- 
muscular  bands  which  surround  the  cervix  at  the  Umit  of 
the  OS  internum,  and  radiate  in  all  directions  to  their 
attachments  in  the  pelvis.  These  fibrous  bundles  show  an 
unequal  distribution,  and  where  best  developed,  they  are 
indicated  by  distinctive  names — viz.,  sacro-uterine  liga- 
ments, lateral  ligaments  of  Makenrodt,  &c. 

The  anatomist's  description  of  this  tissue  is  that  it  forms 
an  imperfect  diaphragm,  stretching  across  the  pelvic  cavity, 
with  an  apertuie  towards  its  centre,  through  which  the 
neck  of  the  uterus  fits. 

This  conception  cannot  be  correct,  for,  were  it  so, 
destruction  of  the  diapliragm  would  follow  as  a  result  of 
the  first  parturition.  ^Yhen  it  is  remembered  to  how  full 
an  extent  the  fa^tal  head  occujues  the  cavity,  it  is  incon- 
ceivable that  a  membrane  torn  to  such  a  degree  could  never 
renew  its  original  continuity.  Experience,  however, 
teaches  that  this  diaphragm  lemains  uninjured  by  normal 
childbirth,  and,  therefore,  the  only  inference  which  can 
reasonably  be  deduced  from  the  fact  is,  that  these  fibro- 
muscular  bands  are  not  inter-woven  one  with  another  to 
form  a  continuous  membrane,  pass  separately   into    the 
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uterus,  and  are  centred  in  this  organ.  Thus,  the  muscle 
bundles  at  the  internal  os  must  exercise  a  direct  control 
over  this  fibro-muscular  tissue.  The  opening  of  the  os 
permits  a  slackening  of  the  fibrous  dia^Dhragm,  and  closure 
of  the  OS  renews  its  tension. 

In  this  respect  the  tissue  behaves  as  tendons  do  in  other 
parts  of  the  body,  and  surely  ' '  uterine  tendons ' '  is  the 
name  that  should  be  applied  to  them.  From  inductive 
.reasoning  I  surmise  that  this  fibro-muscular  tissue  is 
derived  from  the  uterine  muscle,  and  not  from  pelvic  fascia 
or  para-metrium. 

The  recognition  of  the  above  mechanism  has  made  clear 
many  obscure  phenomena  in  obstetrics  and  gynaecology. 
It  is  evident  that  the  uterus  after  childbirth  owes  its  great 
mobility  to  relaxation  of  the  uterine  tendons,  and  the 
same  condition  permits  the  vaginal  fornices  to  be  pushed 
by  vaginal  plugging,  so  far  up  into  the  abdomen,  as  to 
stop  the  circulation  in  the  uterine  arteries.  During  the 
performance  of  Csesarean  section  I  have  been  able  to 
demonstrate  the  latter  fact  to  a  number  of  experts,  so  that 
the  question  is  no  longer  in  doubt. 

In  a  multiparous  woman  the  cervix  is  also  closed  by  a 
certain  amount  of  fibrous  and  elastic  tissue,  which  is 
probably  derived  from  the  pelvic  fascia.  This  tissue  is 
torn  during  childbirth,  and  the  tearing  accounts  for  the 
different  behaviour  of  the  multipara  and  primipara's  cervix 
during  the  process  of  dilitation. 

THE   LOWER   UTEEIXE    SEGMENT. 

The  lower  uterine  segment  is  formed  by  a  growth,  and 
is  not  a  mere  stretching  of  pre-existing  tissue.     It  is  im- 
possible to  account  for  its  presence  by  any  other  explana- 
tion, and  it  can  be  clearly  shown  that  the  cervix  is  the 
T.  2  k 
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structure  of  all  others  whicli   most   readily  responds    hy 
growth  to  a  continuous  pressiu-e. 

It  is  wrong  to  regard  the  cervix  as  consisting  of  tissue 
prone  to  stretch.  It  possesses  this  property  within  very 
narrow  limits,  and  eiforts  at  forcible  dilitation,  whether 
during  childbirth  or  in  the  uninpregnated,  are  prone  to  be 
followed  by  extensive  ruptures. 

On  the  other  hand,  it  is  capable  of  phenomenal  grow^th 
when  exposed  to  a  continuous  pressure  strain.  In  proci- 
dentia uteri  its  supra-vaginal  portion  becomes  enormously 
hypertrophied.  In  spite  of  its  greater  length,  its  diameter 
does  not  diminish,  which  clearly  shows  that  the  process  is 
one  oi)  hypertrophy. 

The  following  ex]ierience  well  illustrates  this  point  : — 
During  the  ]ierformance  of  ovariotomy  on  an  old  woman 
with  prolapse  of  the  uterus  I  amputated  the  uterus  above 
the  OS  externum,  and  stitched  the  small  stump  to  the 
abdominal  fascia  in  an  effort  to  k^ep  up  the  prolapse.  In 
R  year  the  condition  was  worse  than  ever.  The  stump  had 
held  to  the  abdomen,  but  the  small  cervix  had  hyper- 
trophied, and  again  permitted  the  vagina  to  turn  inside 
out.  In  this  instance  the  cervix  must  have  increased  to 
twenty-fold  its  original  size,  and  there  is  no  other  structure 
capable  of  this  wonderful  metamorphosis. 

The  cervix  does  not  under  normal  conditions  elongate, 
because  of  the  protection  it  receives  from  the  taught  uterine 
tendons.  These  keep  the  uterus  in  equilibrium,  and  take 
up  all  abdominal  strain.  The  cervix  lying  beneath  them 
is  thus  freed  from  pressure. 

When  pregnancy  occurs  the  internal  os  opens  and  the 
ovum  finds  room  for  its  increasing  growth  in  the  upper 
region  of  the  cervix  immediately  beneath  the  uterine  ten- 
dons.    In  response  to  this  stimuhis  the  u|)])er  part  of  the 


By  Dr.  E.  H.  Tweedy.  505 

cervix   hypertrophies,    to   form    the    lower    uterine    seg- 
ment. 

The  fact  that  this  segment  is  a  growth  comparable  to 
that  which  occurred  in  my  case  of  uterine  prolapse, 
accounts  for  its  formation  without  any  appreciable  shorten- 
ing of  the  cervix,  and  satisfies  the  objections  of  those  who 
doubt  its  cervical  origin  because  of  the  almost  undiminished 
change  in  the  length  of  the  cervix  during  pregnancy. 

The  last  question  to  be  considered  is  that  of  the  true  boun- 
dary line  w^iich  separates  the  cervix  from  the  body  of  the 
uterus.  Attempts  to  define  this  boundary  have  been  made  by 
microscopic  and  macroscopic  efforts,  but  I  am  not  aware 
that  anyone  has  before  suggested  that  the  tense  uterine 
tendons  constitute  the  one  and  only  division  betw^een  them. 
The  cervix  must  then  be  defined  as  that  portion  of  the 
uterus  which  normally  escapes  pressure  by  lying  beneath 
a  portion  of  the  uterine  tendons. 


THE    SPECIAL    SUPPORTS    OF   THE    UTERUS. 
By  a.  FRANCIS   DIXON,  M.B.,  Sc.D.  ; 

University  Professor  of  Anatomy,  Trinity  College,  Dublin. 
[Read    in    the    Section    of    Obstetrics,    February    14,   1919.] 

In  asking  the  Obstetrical  Section  of  the  Academy  to  con- 
sider the  question  of  the  supports  of  the  uterus  I  am 
anxious  to  learn  the  views  of  those  who  have  opportunities 
of  observing  this  organ  in  the  living  subject  and  of  ex- 
posing and  cutting  through  the  tissues  related  to  the  pelvic 
organs  in  the  live  state. 

It  is  not  possible  to  determine  the  meaning  or  functions 
of  the  various  tissues  within  the  pelvis  by  an  examination 
of  theu'  structure,  connexions,  and  relationships  in  the  dead 
subject.  Such  knowledge  as  may  be  obtained  by  dissec- 
tion must  be  supplemented  by  information  derived  by 
clinicians  and  surgeons,  and  by  observations  on  animals,  if 
we  are  to  arrive  at  a  satisfactory  understanding  of  these 
complicated  structures. 

This,  after  all,  is  what  we  might  expect.  What  should 
we  know  of  the  movements  and  functions  of  the  tongue  if 
ovu"  knowledge  was  derived  merely  from  examination  and 
dissection  after  death,  and  were  it  not  possible  to  observe 
its  alterations  in  form  and  its  movements  dming  life? 

In  the  various  writings  dealing  with  the  support  of  the 
pelvic  organs,  our  attention  is  directed,  in  addition  to  the 
bony  pelvis — (1)  to  certain  muscles,  (2)  to  layers  or  sheets 
of  fascia,  and  to  strands  of  connective  tissue,  often  de- 
scribed as  ligaments,  and  (3)  to  the  peritoneum.  Various 
authors  attribute  more  or  less  importance  to  each  of  these. 
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(1)  As  to  the  importance  of  the  pelvic  diaphragm,  formed 
by  the  levator  ani  muscle,  there  is  however  almost  com- 
plete agreement,  although  as  to  the  actual  manner  in  which 
this  muscle  affords  support  to  the  pelvic  organs  there  is 
some  divergence  of  view.  The  anatomical  arrangement  of 
the  levator  ani  is  now,  I  believe,  satisfactorily  understood, 
and  its  important  function,  not  merely  as  a  support  and  an 
elevator  of  the  pelvic  floor,  but  also  as  a  sphincter  of  the 
rectum,  is  generally  acknowledged. 

Like  the  other  muscles,  which  help  to  bound  the  ab- 
dominal and  pelvic  cavities,  the  levator  ani  muscle  is 
covered  by  layers  of  fascia,  which  may  be  seen  upon  both 
its  pelvic  and  perineal  surfaces.  These  investing  layers 
of  fascia  have  probably  little  to  do  with  the  amount  of  sup- 
port which  the  muscle  affords  to  the  pelvic  viscera. 

Other  muscles  also  help  to  line  the  pelvic  cavitj' — such 
as  the  obturator  internus,  the  coccygeus  and  the  pyriformis, 
and  these  are  also  covered  on  their  pelvic  surfaces  by 
investing  layers  of  fascia  comparable  to  the  layer  which 
lies  on  the  pelvic  surface  of  the  levator  ani.  The  share 
taken  by  these  muscles  in  the  support  of  the  pelvic  organs 
is  less  direct  than  that  taken  by  the  levator  ani. 

(2)  Inside  the  muscles  and  their  investing  fascial  layers 
we  have  a  stratum  of,  for  the  most  part,  loosely  arranged 
connective  tissue,  in  which  lie  the  vessels  and  nerves  of 
the  pelvic  organs.  This  tissue  is  on  the  same  plane  as, 
and  is  continuous  with,  the  subperitoneal  abdominal  tissue, 
which  in  varying  thickness  surrounds  all  the  abdominal 
contents  and  contains  the  vessels  and  nerves  for  them. 
The  alimentary  canal,  the  liver,  the  spleen,  the  pancreas, 
and  the  kidney  are  all  placed  in  tliis  subperitoneal  tissue. 
The  loose  subperitoneal  tissue  of  the  abdomen  contains  not 
merelv  the  viscera,    their  blood-vessels,   lymphatics  and 
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nerves,  but  in  certain  places  collections  of  smooth  muscle 
fibres,  such  as  the  suspensory  muscle  of  the  duodenum, 
and  also  strands,  or  sheets,  of  connective  tissue,  such  as 
the  "  renal  fascia."  The  subperitoneal  tissue  of  the  pelvis 
contains  similar  structures,  and  in  certain  situations  con- 
tains much  fibrous  tissue,  or  much  smootli  umscle.  The 
pelvic  subperitoneal  tissue  lies  on  a  definite  morphological 
plane,  and  includes  all  the  tissue  which  lies  beneath  the 
peritoneum,  between  the  lining  fascia  of  the  pelvis  and 
the  pelvic  viscera,  as  well  as  between  the  pelvic  viscera 
themselves.  It  is  to  be  noted  that  the  pelvic  subperitoneal 
tissue  is  not  only  continued  upwards  beneath  the  peri- 
toneum into  the  abdomen,  but  also  has  prolongations  along 
the  vessels  which  pass  out  through  the  obturator  foramen 
and  the  ischiadic  foramina.  Further,  except  in  those 
places  where  they  are  adherent,  or  structurally  continuous 
with  one  another,  tlie  subperitoneal  tissue  surrounds  the 
various  pelvic  organs,  and  forms  the  so-called  "  visceral 
layers  of  the  pelvic  fascia." 

(3)  The  peritoneum  which  lines  the  peritoneal  cavity  of 
the  pelvis  covers  the  upper  parts  of  the  pelvic  organs  and 
the  subperitoneal  tissue.  Tt  forms  on  each  side  the  con- 
spicuous broad  ligament  and  tlie  sacro-genital  fold — or 
fold  of  Douglas — both  of  which  reach  the  uterus.  In  the 
middle  line  it  covers  tlie  ii[)per  part  of  the  rectum,  lines 
the  pouch  of  Douglas,  covers  tlie  chief  part  of  the  uterus, 
lines  the  chink  between  the  uterus  and  the  upper  surface  of 
the  bladder,  and  covers  the  upper  surface  of  the  bladder.  On 
each  side  it  is  reflected  to  reacli  the  lateral  pelvic  wall 
lining  shallow  foss;r — the  ])ara-rectal  and  the  para-vesical 
fossae. 

Peritoneal  folds,  like  the  broad  ligament  and  the  sacro- 
genital  folds,  contain,  between  their  layers,  parts  of  the 
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general  rsubperitoiieal  tissue,  in  which  may  be  blood- 
vessels, lymphatics,  nerves,  areolar  tissue,  loose  or  denselj'- 
packed  fibrous  strands,  or  smooth  muscle  fibres.  It  is 
probable  that  the  peritoneum  has  but  a  small,  if  any,  sliare 
in  the  support  of  the  uterus^ 

Tlic  special  supports  of  the  uterus  are  the  structures  in 
the  subperitoneal  tissue.  Some  support,  in  addition  to  that 
furnished  by  the  levator  ani,  is  necessary  to  prevent  the 
uterus  being  thrust  downwards  or  telescoped  into  the 
vagina  by  intra-abdommal  pressure.  The  support  is  mainly 
applied  at  the  lateral  aspect  of  the  cervix  uteri  and  at 
the  lateral  fornix  of  the  vagina.  Here  the  subperitoneal 
tissue  is  packed  with  smooth  muscle  and  connective  tissue 
fibres,  which  radiate  outwards  along  w'ith  the  vessels  and 
nerves  wdiich  are  in  this  region  so  abundant.  This  dense 
subperitoneal  tissue  lies  partly  between  the  layers  of  the 
broad  ligament,  where  they  diverge  as  they  reach  the  pelvic 
floor.  The  dense  mass  is  continuous  with  the  muscular  wall 
of  the  cervix  uteri  and  vaginal  fornix,  and  not  merely  ad- 
herent to  these  structures,  and  in  front  of  them  it  is  contin- 
uous in  the  muscular  wall  of  the  lateral  angle  of  the  bladder, 
and  forms  the  "  uretral  sheath."  Very  many  years  ago 
the  name  "  Parametrium  "  was  given  to  this  tissue,  but 
it  nuist  be  recognised  that  it  lies  not  merely  at  the  side  of 
tlie  cervix  uteri,  but  also  at  the  side  of  the  fornix  vaginte 
and  at  the  lateral  angle  of  the  bladder.  Much  of  the 
smooth  muscle  which  it  contains  is  derived  from,  and  is 
continuous  with,  the  muscular  walls  of  these  viscera.  The 
attachment  of  these  muscle  bundles  renders  it  impossible 
to  make  a  smooth  dissection  of  the  organs,  and  the  radiat- 
ing fibres  may  be  regarded  as  parts  of  the  viscera  from 
which  thej^  spring.  When  the  muscle  bundles  are  traced 
^way  from  their  attachments  to  the  uterus  and  vagina  they 
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disperse  in  a  radiating  manner.  Some  sweep  backwards^ 
or  backwards  and  somewhat  upwards,  and  lie  in  the 
anterior  wall  of  the  recto-nterine  pouch,  or  enter  the  sacro- 
genital  fold  of  ]ieritoneum  ;  others  j)ass  more  laterally,  or 
laterally  and  somewhat  upwards,  towards  the  side  wall  of 
the  pelvis.  All  the  muscle  and  connective  tissue  bundles 
become  indefinite  as  they  divide  up  and  radiate  from  one 
another — many  of  them  following  the  course  of  the  vessels 
and  nerves.  In  a  vertical  section  parallel  to  the  mesial 
plane  and  passing  close  to  the  cervix  a  lateral  cervical  mass 
of  fibres,  the  lateral  cervical  "  ligament  "  of  Mackenrodt 
may  be  distinguished  and  also  a  smaller  band,  which  passes 
into  the  sacro-genital  fold.  These  are  not  isolated,  but 
are  adherent  to  one  another,  where  they  spring  from  the 
uterus  and  vagina.  Anteriorly,  such  a  section  may  show 
that  the  mass  of  tissue  is  continuous  with  the  lateral  angle 
of  the  bladder  through  the  dense  mass  of  the  uretral  sheath. 
In  young  children  the  muscle  fibre  bands  are  very  distinct, 
and  are  more  easily  traced  than  in  elderly  adults. 

In  considering  the  question  as  to  how  these  supports  act 
in  maintaining  the  uterus,  it  is  most  important  to  recognise 
that  they  are  actually  continuous  with,  or  rather  parts  of. 
the  uterine  and  vaginal  walls.  Too  often  we  regard  the 
uterus  as  a  hard,  inert  organ,  pressed  upon  by  neighbour-, 
ing  structures  and  held  up,  or  supported,  against  abdominal 
pressure  by  inert  fibrous  bands,  or  fascial  layers.  In 
reality,  the  thick,  muscular  uterine  coat  must  constantly 
be  varying  in  the  amount  of  its  contraction.  Waves  of 
contraction  [)assing  over  its  surface  have  been  noted  in  lower 
animals,  and  T  presume  such  contractions  also  occur  in  the 
living  human  subject.  Such  contractions  would  normally 
pass  on  into  the  radiating  muscle  strands  which  form  the 
lateral  cervical  and  sacro-uterine   "  ligaments.""     In   this 
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way  we  maj-  expect  tliat  the  uterus  may  be  able  to  make 
tense  its  connexions  and  supports,  and  possibly  shift  its 
position  to  some  extent  by  traction  on,  or  through,  the 
smooth  muscle  bundles  which  radiate  from  its  cervix. 
Similarly,  a  contraction  passing  into  the  smooth  muscle 
fibres  which  form  the  round  ligament  may  be  counted 
upon  to  draw  the  fundus  uteri  forwards  as  the  bladder 
empties  itself.  It  is,  therefore,  suggested  that  in  the 
normal  living  subject  the  uterus  has  not  the  floppij  condi- 
tion we  find  in  the  dead  subject,  but  that  it  holds  itself,  or 
is  held,  in  position  by  the  action  of  the  various  bands  of 
smooth  muscle  fibre  which  radiate  from  it.  Further,  that 
the  uterus  does  not  merely  fall  forwards  on  the  emptying 
bladder,  but  that  a  pull  of  the  round  ligaments  accompanies 
this  forward  movement,  and,  similarly,  that  the  round 
ligaments,  although  elongating,  are  still  contracted  (to  a 
less  degree,  however)  as  the  bladder  fills.  In  this  way  they 
steady  the  movements  of  the  uterus  in  its  forward  or  back- 
ward movement. 

The  importance  of  the  smooth  muscle  bundles  in  sup- 
porting the  uterus  at  its  neck  can  scarcely  be  exaggerated. 
Such  tissue  offers  active — not  merely  passive — resistance 
to  pressure,  and  forms  a  graduated  and  adjustable  pull  in 
the  opposite  direction. 

Some  authors  have  described  the  bulk  of  these  strands 
which  radiate  from  the  cervix  and  traverse  the  subperi- 
toneal tissue  as  being  fibro-elastic.  Probably  some  elastic 
tissue  may  occur,  but  smooth  muscle  is  far  more  abundant, 
and  I  believe  it  is  the  really  important  tissue  present. 
Further,  as  we  have  seen,  its  structural  continuity  with  the 
uterine  muscular  wall  is  of  the  utmost  importance. 

Conclusion. — The  special  supports  of  the  uterus  are 
active,  not  passive,  and  are  due  to  the  bundles  of  smooth 
muscle  fibre  described. 
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Sir  William  Smyly  said  that  he  had  known  that  the  sub- 
peritoneal tissue  contained  unstriped  muscular  fibres,  and 
■especially  in  the  utero-sacral  folds,  which  had  been  described 
•as  retractor  muscles  of  the  uterus,  but  he  had  no  idea  that 
the  tissue  around  the  cervix,  and  especially  that  of  the 
•cardinal  or  Mackenrodt's  ligaments  contained  so  much  of  that 
tissue  as  had  been  stated  by  Professor  Dixon.  His  descrip- 
tion of  those  fibres  as  originating  from  the  substance  of  the 
uterus  and  radiating  to  their  pelvic  insertions  sufficiently  ex- 
plained the  fact  that  this  tissue  is  not  ruptiu-ed  in  childbirth, 
as  it  certainly  would  be  if  arranged  as  a  diaphragm  across  the 
pelvis.  If  he  had  correctly  understood  Professor  Dixon,  the 
opening  of  the  os  might  be  compared  to  that  of  the  pupil, 
the  cervix  representing  the  circular  fibres  of  the  iris.  If  that 
were  so  the  mechanisms  would  be  the  opposite  to  \vhat  had 
been  supposed,  for,  as  the  cervix  dilated,  tlie  connective  and 
muscular  tissues  instead  of  being  stretched  would  be  relaxed, 
their  origins  in  the  uterus  being  approximated  to  tlieir  pelvic 
insertions.  That  the  cardinal  ligaments  wei'e  mainly  resjDon- 
sible  for  holding  the  uterus  in  place  could  scarcely  be  doubted 
■by  anyone  who  had  performed  a  hysterectomy.  In  a  patient 
in  whom  serious  dystocia  resulted  from  a  myoma  he  had 
found  the  tumour  firmly  attached  to  one  of  these  ligaments. 
On  two  previous  occasions  Caesarean  section  had  been  per- 
foiTued  by  other  operators,  and  lie  delivered  her  in  a  similar 
manner;  but  he  also  removed  the  timiour,  which  was  about 
the  size  of  a  Tangerine  orange.  ]\Iyomata,  either  in  the 
body  of  the  uterus  or  in  the  cervix,  were  usually  dra\A-n  up- 
wards or  pressed  downwards  during  labour,  but  wiien  attached 
to  the  cardinal  ligament  they  could  neither  be  drawn  upwards 
or  pressed  downwards,  but  remained  fixed,  thus  causing 
dystocia.  In  the  case  alluded  to  he  had  to  divide  the  left 
uterine  artery  and  cut  away  the  tmnoiu-  with  scissors  from 
&  firm  band  placed  vertically,  and  wiu'cli  resembled  in  ap- 
peai-ance  fibrous  tissue.  He  thought  tliat  J)r.  Tweedy 's 
idea  that  these  ligaments  acted  like  tendons  to  the  uterus 
was  a  reasonable  one;  and  it  had  always  appeared  to  him 
that  unless  some  resti-aining  force  existed  the  uterus  would 
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ieai*  itself  away  from  the  vagina.  Professor  Dixon's  state- 
ment that  some  of  the  muscle  fibres  were  attached  to  the 
vagina  was  very  probably  an  explanation  of  the  well-known 
fact  that  in  cases  of  threatened  abortion  a  ballooning  out  of 
the  fornices  accompanied  uterine  action. 

Dr.  Purefoy  said  he  did  not  think  that  these  uterine  liga- 
ments, or  more  correctly  muscles,  took  an  active  pai't  in 
effecting  dilatation  of  the  cervix,  though  he  believed  they 
steadied  it  while  that  process  was  going  on.  Professor 
Tweedy 's  views  as  to  the  growth  of  the  cervix  during  preg- 
nancy commend  themselves  as  having  good  foundation. 

Dr.  Spexcer  Sheill  said  he  thought  that  Dr.  Tweedy 's 
views  proved  the  great  benefits  which  were  obtained  by 
minor  gynecological  operations. 

Colonel  Chambers  said: — I  would  like  to  point  out  the 
method  of  the  uterine  attachments  of  the  lateral  cervical 
ligaments,  or  Mackenrodt's  ligaments,  as  they  are  called. 
These  ligaments  or  tendons,  as  they  have  been  termed,  un- 
doubtedly contain  a  large  amount  of  unstriped  muscle  fibre, 
which  is  more  abundant,  perhaps,  and  preponderates  over 
the  fibrous  tissue  in  the  young  subject  than  in  the  adult.  In 
the  young  subject  these  muscular  fibres  can  be  seen  to  be 
grouped  into  definite  bands  following  definite  courses.  I 
have  lately  been  studying  microscopic  sections  of  pelvic 
viscei'a  of  the  female  infant.  In  all  of  these  the  following 
plan  seems  to  be  adopted. 

In  the  region  of  the  lower  part  of  the  cervix  and  the  upper 
part  of  the  lateral  vaginal  fornices  there  is  a  definite  mass  of 
tissue  which  is  apparently  continuous  with  these  structures 
on  either  side.  These  masses  are,  of  course,  Mackenrodt's 
ligaments.  As  these  approach  the  cervix  uteri  laterally  they 
split,  and  two  definite  bands  of  muscular  fibres  can  be  de- 
monstrated, running,  one  anteriorly,  the  other  posteriorly, 
to  the  cervix.  These  bands  are  continuous  with  similar 
bands  coming  fi'om  the  opposite  side.  They  actually  form 
part  of  the  musculature  of  the  cervix  uteri,  and  are  inter- 
laced to  a  certain  extent  with  fibres  running  in  other  direc- 
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tions.  My  conception  of  the  way  the  uterus  is  suspended  by 
these  ligaments  is  as  follows: — It  is  held  between  these  two 
flat  bands  of  muscular  tissue  anteriorly  and  posteriorly  in  the 
region  of  the  cervix,  which  are  slightly  on  the  stretch  and  gain 
attachment  laterally  to  the  pelvis.  This  would  allow  fi-ee 
mobility  of  the  uterus  in  every  dii'ection,  and  by  their  mus- 
cular tone  would  tend  to  return  the  uterus  to  its  normal  posi- 
tion after  it  had  been  displaced.  The  method  in  which  the 
bands  are  placed  would  not  prevent  the  cervix  and  os  dilating 
in  pregnancy  and  labour;  nor  would  they  be  torn  by  such 
dilatation.  The  anterior  band  would  be  displaced  anteriorly 
and  the  posterior  one  posteriorly,  and  the  only  fibres  that 
would  still  remain  to  dilate  would  be  the  circular  one. 

Of  course,  these  are  not  the  only  supports  of  the  liter  us  in 
the  pelvis,  but  there  are  others,  such  as  the  pelvic  floor,  which 
all  aid  in  the  suspension  of  the  uterus. 

Dr.  Henry  Jellett,  speaking  to  Professor  Dixon's  paper, 
said  that  very  considerable  information  as  to  the  natiu-e  of  the 
supports  of  the  uterus  could  be  obtained  from  a  series  of 
horizontal  sections  of  the  pelvic  contents  made  in  the  full- 
time  foetus  and  in  the  adult.  In  the  fcelus  such  sections 
showed  that  the  urethra  and  base  of  the  bladder,  the  vagina 
and  lower  part  of  the  uterus,  and  the  rectum,  were  united 
by  a  capsule,  fibrous  in  appearance,  to  the  pubic  bones  in 
front,  to  one  another,  and  to  the  sacrum  and  cocc^-x  pos- 
teriorly. As  these  organs  increased  in  size,  this  capsule,  so 
far  as  its  uterine  and  vaginal  portion  was  concerned,  was 
drawn  out  into  vertical  bands,  forming  in  the  case  of  the 
uterus  the  utero-sacral  ligaments,  and  in  the  case  of  the 
vagina  the  vaginal  suspensory  ligaments.  It  "was  impossible 
to  study  such  a  series  of  sections  without  finding  that  in  this 
way  the  major  supports  of  the  uterus  were  formed,  and  which 
were  thus  constituted  by  the  utero-sacral  ligaments  and  the 
vaginal  attachment,  the  latter  being  in  turn  held  by  the 
vaginal  suspensory  ligaments.  Clinical  proof  of  these  sup- 
ports was  readily  to  be  found  when  performing  either  Wer- 
theim's  hysterectomy  or  total  vaginal  extirpation. 

Both  the  uterine  and  vaginal  ligaments  were  undoubtedly 


By  Dr.  A.  F.  Dixon  515 

incorporated  in,  and  formed  part  of,  the  walls  of  the  vagina 
and  uterus  at  their  point  of  attachment,  and  in  view  of  Pro- 
fessor Dixon's  investigation  we  must  regard  them  as  contain- 
ing large  quantities  of  involuntary  muscle  tissue. 

Dr.  Bethel  Solomons  said  that  the  traumata  which  were 
found  in  association  with  prolapse  of  the  uterus  and  the  ex- 
tensive repairs  necessary  to  deal  with  the  conditions,  j^roved 
definitely  that  the  two  schools  of  thought — viz.,  the  one 
which  held  that  the  "  cardinal  "  ligaments  were  the  chief 
supports  of  the  uterus,  the  other  which  held  that  the  pelvic 
floor  was  the  chief  support — were  both  at  fault.  Dr.  Tweedy, 
Avith  his  views,  and  Dr.  Paramore,  with  his  views  so  excel- 
lently described  in  his  recent  work,  might  unite  forces.  To 
the  clinical  gynaecologist  it  was  very  evident  that  the  liga- 
ments and  the  pelvic  floor  combined  as  the  chief  supporters 
of  the  uterus.  Regarding  the  stress  which  was  laid  on 
cutting  through  Mackenrodt's  ligaments  during  hysterec- 
tomy, he  found  that  the  other  fibro-muscular  supports  were 
equally  tough. 

He  related  a  case  which  he  hari  encountered  where  both 
tubes  had  been  completely  extirpated.  On  opening  the 
abdomen  five  years  later  he  found  that  the  uterus  was  lying 
upside  down.  There  was  no  other  trauma  present,  and  he 
thought  it  strange  that  the  removal  of  the  upper  portions  of 
the  broad  ligaments,  which  were  supposed  to  have  such  slight 
supporting  value,  should  have  caused  such  displacement. 

Professor  Tweedy,  in  reply,  thanked  the  Section  for  the 
favourable  way  they  had  received  his  views,  and  he  was  par- 
ticularly gratified  to  find  that  so  great  an  anatomist  as  Pro- 
fessor Dixon  was  largely  in  agreement  with  him.  Professor 
Dixon  objected  to  the  tenn  tendon  being  applied  to  the  con- 
tinuation of  an  unstriped  muscle,  but  such  an  objection 
should  not  hold  in  the  presence  of  tissue  which  can  be  shown 
to  functionate  in  a  manner  similar  to  that  of  tendons,  even 
though  arising  from  unstriped  muscle. 

Dr.  Jellett  drew  diagrams  which  represented  pelvic  cross 
sections  made  by  him,  and  in  which  he  (Dr.  Tweedy)  could 
see  no  trace  of  the  tissue  known  as  Mackenrodt's  ligaments. 
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His  section?;  were  obviously  made  at  a  higher  level  than  these- 
ligaments,  but  they  are  of  incidental  value  as  demonstrating 
that  the  general  parametrmm  takes  no  part  in  supporting  the 
uterus,  but  rather  that  this  support  is  afforded  by  the  shallow 
ribbon-like  structures  of  immense  strength  which  radiate: 
from  the  os  internum. 


PSEUDO-HYDROXEPHROSIS. 
By  ARNOLD    K.    HENRY,    M.B.,    F.R.C.S.I. 

[Read  in  the  Section  of  Surgery,  February  28,  1919.] 

I  WISH  to  brin^-  to  your  notice  to-night  a  rare  traumatic- 
condition — so  rare,  indeed,  tliat  the  late  European  war 
with  all  its  infinite  i)ossi1)ility  of  ti'aunia  has  failed  to 
produce  a  single  recorded  instance,  and  I  think  I  can 
best  introduce  my  subject  by  relating  the  manner  of  its- 
introduction  to  myself. 

In  September,  1917,  wlien  I  was  Consulting  Surgeon  to- 
a  French  ^Military  Sector,  a  young  civilian,  aged  17,  was 
brought  to  my  operating  centre.  He  was  a  tall  youth  and 
apparently  in  good  health  :  on  examination,  however, 
he  presented  a  fixed  tense  swelling  the  size  of  a  boy's, 
head  rising  out  of  the  right  iliac  fossa  containing  fluid 
and  causing  no  inconvenience. 

A  letter  from  liis  doctor  stated  that  the  patient  had 
been  wounded  two  montlis  previously  b}'  a  revolver  dis- 
charged by  accident  from  a  distance  of  one  metre ;  that 
peritonitis  had  supervened  necessitating  an  application 
of  ice  to  the  abdomen  for  three  weeks,  and  resulting  in 
the  formation  of  a  right  iliac  abscess ;  lastly  that  the 
abscess  had  ruptured  into  the  intestine  as  was  evidenced 
b}^  a  sudden  and  copious  discharge  of  pus  per  rectum. 

The  scar  of  entry  was  visible  over  the  right  iliac  fossa 
one-and-a-half  inches  internal  to  the  anterior  superior 
spine  of   the  ilium  :    the   revolver   bullet  could    be    felt 
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beneath  the   skin  of  tlie  right  buttock   over  the  ischial 
tuberosity. 

The  patient  stated  that  the  i)i'esent  sweUing  appeared 
gradually  after  the  discharge  of  the  pus  per  rectum,  and 
that  since  then  he  had  suffered  every  three  or  four  days 
from  diarrhoea. 

Observation  soon  showed  that  he  was  in  fact  extremely 
constipated,  and  that  the  liquid  motions  he  described 
scarcely  contained  any  fsecal  matter  at  all,  consisting 
chiefly  of  clear  fluid.  Coincident  with  these  fluid  evacua- 
tions the  volume  of  the  swelling  diminished — gradually 
resuming  its  original  volume  in  the  interval  ])etween 
them.  Such  then  was  the  first  phase  of  the  case,  and  I 
would  especially  direct  your  attention  to  two  points  in  this 
first  phase — namely  the  presence  of  an  iliac  abscess  which 
ruptured  into  the  gut,  and  secondly  its  replacement  by 
a  swelling  which  diminished  periodically  when  the 
bowels  moved. 

The  second  phase  began  thus — On  September  20,  1917, 
while  j)laying  with  oonvalescent  soldiers,  the  lad  fell 
from  a  wheel-chau'  about  2  p.m.  Undressing  at  8  p.m., 
he  was  frightened  to  find  that  his  swelling"  had  dis- 
appeared. At  10  p.m.  his  pulse-rate  was  124,  his  face 
drawn  and  sweating ;  there  was  no  vomiting  :  abdominal 
tenderness  was  slight  and  the  abdominal  wall  resistant 
rather  than  rigid. 

He  was  placed  in  Fowler's  position,  ice  bags  were 
applied  to  the  abdomen,  and  the  pulse-rate,  taken  at 
^  hourly  intervals,  began  gradually  to  diminish.  By  the 
third  day  after  the  accident  it  was  normal. 

On  this  day,  September  23rd,  1917,  the  swelling  re- 
appeared, tense  with  fluid  and  steadily  increasing  in 
size ;   the  liquid  evacuations  per  rectum   ceased,  and  by 
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September  STth  the  swelling"  was  as  large  as  a  pregnancy 
at  full  term. 

The  upper  pole  of  it  was  covered  by  the   right  lower 
ribs,  while  the  lower  lay  in  the  left  iliac  fossa. 

The  patient  now  began  to  complain  of  vague  numbness 
and  pains  m  the  right  lower  limb,  caused  doubtless  by 
the  growing  pressure  exerted  by  the  swelling  on  the 
lumbar  plexus  of  tha't  side. 

At  operation  on  September  'iSth,  I  exposed  what  was 
in  appearance  a  huge  cyst  slightly  overlapped  by  adherent 
omentum,  through  a  5-inch  incision  midway  between  the 
right  ribs  and  iliac  crest,  and  extending  obliquely  inwards 
to  the  sheath  of  the  right  rectus  muscle.  The  wall  of 
the  "  cyst  "  was  very  thin — as  thin  indeed  as  that  of  an 
inflated  toy  balloon  and  as  translucent — and  explanation 
showed  that  internally  it  was  incorporated  with  the  mass 
of  small  intestine  which  it  had  pushed  into  the  left 
hypochondrium — externally  with  the  ascending  colon — 
and  above  with  the  liver,  which  was  displaced  a  hand's 
breadth  upwards. 

At  the  scar  where  the  bullet  had  entered  the  cystic  wall 
was  firmly  bound  to  the  abdominal  parietes. 

The  only  method  of  dealing  with  a  structure  so  deli- 
•cate  and  so  vastly  adherent  was  by  marsupialisation.  I 
therefore  aspirated  its  liquid  contents  nine  pints  of 
sanguinous  fluid — incised  its,  wall  and  removed  many 
massive  clots  of  blood  from  its  interior,  partly  sutured 
the  peritoneum,  and  stitched  the  opening  in  the  delicate 
cystic  wall  to  the  remaining  peritoneal  aperture.  The 
rest  of  the  abdominal  wound  was  closed  in  layers  about 
the  marsupial  opening  with  catgut,  tension  sutures  of 
silkworm  gut  and  with  Michers  clips. 

On  the  next  morning  following  the  operation  I   fohnd 
T.  '2  L 
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the  dressings  inimdated  with  a  fluid  blood-stained  and 
alarming  to  the  eye,  but  to  the  nose  immensely  reassuring. 
for  they  smelt  quite  unmistakably  with  a  smell  that 
came  into  the  mind  rather  as  a  ray  of  light  than  as  an 
odour — they  smelt  of  urine — urine  from  an  injured  right 
ureter. 

The  wound  healed  without  incident  and  a  rubber  tube 
fitting  to  the  deep  sinus  leading"  into  the  cavity  of  the 
swelling"  conducted  the  urine  to  a  receptacle  beside  the 
bed. 

When  the  patient  got  up  at  the  end  of  four  weeks  the 
tube  was  attached  to  a  rubber  vessel  strapped  to  his 
thigh. 

During  the  three  weeks  following  operation,  the 
huge  cavity  shrank  to  a  fistulous  track,  and  the  displaced 
viscera  returned  slowly  to  tlieir  normal  positions. 

In  this  period  urotropin  and  acid  sodium  phospate  was 
given  daily  by  the  mouth ;  the  track  was  syringed  with 
boric  lotion  night  and  morning  and  the  skin  round  the 
sinus  protected  with  zinc  ointment. 

Occasional  marked  diminutions  in  the  quantity  of  urine 
discharged  by  the  fistula  gave  reason  to  hope  that  the 
track  was  becoming  sealed  off  from  the  injured  ureter, 
but  this  hope  was  premature. 

As  it  was  impossible  to  keep  him  longer  in  hospital 
the  patient  was  taught  to  clean  the  skin  round  the  fistula, 
to  syringe  the  track,  to  boil  the  tube  and  receptacle,  and 
was  then  sent  home — returning  once  a  month  for  ex- 
amination. 

After  his  discharge  from  hospital  he  did  light  work  on  a 
farm,  as  well  as  a  good  deal  of  straight  shooting,  by  Vv'hich 
I  more  than  once  profited. 

On  May  11,   1918,     seven-and-a-haif  months  after  the 


By  Mr.  Arnold  K.  Henry.  52i 

operation,  he  came  to  report  that  the  fistula  after  a 
gradually  diminishing  output  had  3  weeks  previously 
ceased  completely  to  discharge. 

A  thickening  could  be  felt  over  the  course  of  the 
fistulous  track,  but  no  other  abnormality  was  perceptible. 

Three  months  later  when  he  came  for  a  certificate  of 
operation  he  was  in  good  health  and  had  put  on  flesh. 

It  is  perhaps  unfortunate  for  the  lucid  exposition  of  my 
subject  that  the  case  which  I  have  just  reported  is  so 
unique  in  detail  as  to  be  extremely  atypical. 

A  study  of  the  literature  of  pseudo-hydronephrosis — 
w^hich  in  plain  English  is  simply  a  localised  collection  of 
urine  from  an  injured  ureter — allows  a  kind  of  composite 
portrait  of  the  20  odd  cases  which  it  records  to  develop  in 
the  mind — a  portrait  which  because  these  cases  have  a 
curious  family  likeness  is  singularly  definite  in  outline. 

I  will  sketch  it  for  you. 

The  patient's  abdomen  is  contused  by  a  cart  wheel, 
by  a  fall,  by  a  horse's  hoof,  or  a  policeman's  boot.  He 
suffers  from  shock ;  his  belly  is  tender ;  usually  he  vomits ; 
sometimes  he  has  haematuria  ;  his  temperature  fluctuates ; 
he  recovers  and  leaves  hospital.  A  month  later  he  is 
readmitted  with  a  swelling  in  the  loin  fluctuating,  tense 
and  slightly  tender.  This  is  aspirated,  often  repeatedly ; 
sometimes  it  is  drained,  and  the  patient  leaves  hospital 
cured.  But  unfortunately  here  as  elsewhere  in  surgery 
it  is  the  failures  which  are  really  instructive,  it  is  the 
dead  men  who  tell  the  tales. 

These  collections  of  urine  have  not  always  remained 
aseptic,  some  have  been  septic  from  the  beginning,  others 
have  had  sepsis  thrust  upon  them. 

This  calamity  has  led  sometimes  to  nephrectomy, 
occasionally  to  autopsy.      In    either   event    the   findings 
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have  beeu  ciiiiously  unifonn,  for  in  spite  of  the  level  of 
the  trauma  the  laceration  of  the  urinary  tract  is  almost 
always  at  or  near  the  pelvis  of  the  kidney. 

Very  curious  too  is  the  fact  that  though  a  patient  may 
bear  outward  sign  and  give  definite  history  of  unilateral 
injury  the  lesion  to  the  ureter  may  be  contralateral. 
Three  cases  of  this  peculiar  phenomenon  are  on  record. 

Hasmaturia  again  is  not  a  constant  feature.  It  may 
be  completely  absent,  this  was  so  in  my  case  and  in  cases 
recorded  by  Godlee  and  Allingham.  Stanley,  who  in 
1884  reported  two  cases  of  tlie  condition  which  are  now 
classical,  says  :  "  Rupture  of  the  ureter  or  pelvis  of  the 
kidney  may  present  this  remarkable  feature  that  no 
symptoms  may  immediately  arise  leading  to  the  suspicion 
of  injury  to  any  part  of  the  urinary  apparatus." 

The  frequent  cure  of  the  condition  is — when  one  con- 
siders the  sinister  reputation  of  extra vasated  urine,  not  the 
least  remarkable  feature  in  these  remarkable  cases. 

Monod,  in  an  interesting  paper  in  the  French  Annales 
des  maladies  geneto-Urinaires,  in  1892,  quotes  23  cases 
with  17  cures — ^10  by  puncture,  8  by  puncture  and  in- 
cision, and  4  spontaneous  recoveries.  In  my  case  and  in 
many  of  the  others  there  is  no  evidence  that  any  infection 
had  ascended  the  ureter  to  destroy  the  kidney  and  so  to 
staunch  the  flow  of  urine  at  its  source.  Unfortunately  I 
could  not  procure  a  cystoscope  which  would  have  shown 
whether  the  injured  ureter  had  resumed  its  function 
when  the  fistula  closed.  Only  2  cystoscopic  observations 
are  recorded,  both  in  cases  ending  in  nephrectomy,  and 
both  with  ureters  completely  occluded. 

There  is  one  nuich  debated  condition  which  may  be 
comprised  with  pseudo-hydronephrosis,  and  that  condition 
is  true  traumatic  hydronepbrosis.    I  think  that  many  of  the 
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false  "  cases  have  descfibed  as  true  ones.  Hydro- 
nephrosis is  usually  conceived  as  a  condition  arising 
leisurely  by  incomplete  and  gradual  obstruction  of  a  ureter. 

All  the  cases  of  urinary  collections  referred  to  above 
occurred  rapidly — that  is  to  say,  they  occurred  within  2 
months,  and  many  of  them  within  one  month  after  the 
injury.  Most  of  them  too  were  of  such  great  bulk  as  to 
fill  at  least  one  half  of  the  abdomen. 

Collins  of  London,  however,  describes  a  case  of  un- 
doubted traumatic  hydronephrosis  of  large  size  with 
calculi  in  the  distended  calyces  occurring  sJtortly  after 
trauma,  but  unfortunately  he  does  not  specify  the  interval 
of  time.  He  also  describes  a  reniform  tumour  in  the 
flank  twice  the  size  of  a  normal  kidney  appearing  10  days 
after  a  crush  which  caused  ha'maturia  with  the  passage  of 
2  worm-like  clots.  This  tumour  afterwards  disappeared 
spontaneously. 

Experimental  surgery  in  the  hands  of  two  Americans, 
who  with  true  modern  independence  have  paid  no 
tribute  of  alhision  to  the  classical  work  of  Cohnheim  in  the 
last  century,  has  once  more  demonstrated  that  a 
hydronephrotic  condition  may  be  produced  even  within 
5  or  6  days — but  it  has  so  far  failed  to  show  that 
trauma  to  the  ureter  can  within  2  short  months  convert 
the  kidney  into  a  vast  and  thin  walled  sac,  filling  the 
flank  and  widely  displacing  the  viscera. 

Collins  and  Wagner,  however,  agree  in  thinking  that 
obstruction  by  blood  clot  may  lead  to  hydroneplnosis,  and 
that  passage  or  absorption  of  this  clot  may  result  in  the 
cures  which  occur  with  such  relative  fi'equency  in  these 
rare  cases. 

My  own  inclination  none  the  less,  when  confronted  with 
a  syndrome  such  as  T  have  sketched,  leading  to  a  rapid 
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formation  of  a  large  and  localised  collection  of  uribe, 
would  be  to  choose  the  false  rather  than  the  true  and  to 
diagnose  P-Sfwdo-hydronephrosis. 

Pseudo-hydronephrosis  is  Barker's  name  for  the  con- 
dition, and  it  is,  I  think,  a  better  one  than  urinary  cyst, 
which  is  also  current,  but  which  cannot  accurately  be 
applied  to  all  these  collections,  many  of  which  are  not 
contained  in  closed  ca^^ties,  for  often  they  communicate 
with  a  ureter,  and  cannot  therefore  be  called  cysts. 

Gunnaz  Nystrom,  writing  in  a  recent  Scandinavian 
Journal,  describes  a  case  of  occlusion  of  the  right  uret-er 
with  true  hydronephrosis  occurring  after  1'2  months,  and 
resulting  from  local  infection  from  an  appendix  abscess. 

Zenger  has  described  a  similar  case  in  the  annals  of 
surgery. 

The  most  curious  feature  of  these  infective  occlusions 
of  the  ureter,  when  one  considers  the  frequent  incidence 
of  appendix  abscess,  is  their  excessive  rarity.  That  they 
do  undoubtedly  occur  leads  me  to  speculate  as  to  whether 
an  infective  process  which  can  occlude  the  ureter,  might 
not  also  perforate  it  from  without  and  so  give  rise  to  a 
localised  collection  of  urine,  and  for  this  reason  I  cannot 
satisfy  myself  that  in  my  case  the  ureter  was  certainly 
opened  by  the  bullet.  Probably  it  was — but  it  seems  to 
me  not  impossible  that  its  wail  may  have  been  eroded  by 
the  infective  process  which  formed  an  abscess  in  its 
vicinity. 

Cao-sar  Hawkins  in  1833  described  an  obscure  case  of 
what  he  called  "  aqueous  encysted  tumour  of  the  kidney," 
which  I  believe  shows  an  effort  on  the  part  of  the 
organism  to  attempt  what  in  my  case  is  achieved.  A 
boy,  aged  six,  was  "  run  over  "  by  a  carriage,  and  a  fluctua- 
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"ting  ilio-costal  swelling  appeared — in  this  case  almost 
immediately  after  the  accident — this  swelling  was  sup- 
posed to  he  an  inflamed  colon.  The  bowels  acted  5  days 
later  and  tlie  swelling  disappeared,  reappearing  slowly  10 
days  afterwards.  Leeches  and  fomentations  were  applied 
and  the  swelling  diminished — 5  weeks  after  admission  it 
was  aspirated  and  a  month  later  the  child  died.  At 
autopsy  an  extra  x^eritoneal  cyst  was  found  containing  5 
pints  of  clear  fluid  and  two  perforations  were  discovered 
in  the  pelvis  of  the  kidneys.  Before  the  child's  death 
Hawkins  noticed  that  its  urine  smelt  of  sulphuretted 
hydrogen  and  that  it  tarnished  a  silver  probe.  In  this 
case  I  fancy  that  there  may  have  been  some  transitory 
communication  between  the  cyst  and  the  gut,  accounting 
for  the  disappearance  of  the  swelling,  which  coincided  with 
the  evacuation  of  bowel,  and  this  conjecture  brings  me 
back  to  what  is  par  excellence  unique  in  my  case,  for  there 
you  will  remember  the  urine  was  discharged  periodically 
every  3  or  4  days  into  the  gut.  The  cavity  in  which  it 
collected  was  the  old  cavity  of  an  abscess  which  had 
effected  a  fortunate  irruption  into  the  gut,  leaving"  as  it 
did  so,  a  valvular  orifice  which  opened  periodically  when 
the  tension  of  urine  in  the  cavity  overcame  the  resistance 
of  the  valve.  In  a  word  the  patient  by  an  amazing  piece 
of  natural  surgery  had  acquired  an  accessory  bladder. 

After  the  fall  from  the  wheel-chair  which  ruptured  this 
singular  receptacle  and  destroyed  its  valvular  outlet  a 
new  collection  of  urine  was  formed  and  was  contained 
within  a  blind  peritoneal  sac  communicating  with  the 
ureter  and  dilating  with  urine  as  a.  soap-bubble  is  dilated 
with  air. 

Thus  it  came  about  that  the  case  which  I  have  described 
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after  an  unparalled  initial  plias^e  fell  into  line  witli  the 
more  typical  cases  of  pseudo-livdronephrosis,  and  this 
violent  transition  hy  ruptiiie  from  tlie  unique  condition  of 
false  urinary  bladder  to  the  rare  one  of  ordinary  pseudo- 
hydronephrosis  makes  the  case  doubly  unicjue  in  the 
annals  of  surjjerv. 


DISEASE     AS     AFFECTING     SUCCESS     IN     THE 

WAR. 

By  LIEUT. -GENERAL  SIE  CHARLES  BURTCHAELL, 
K.C.B.,  C.M.G.,  I).G.]\I.S.,   British  Armies  in  France. 

[Read  in  the  Sectioi:i  of  Medicine,  March  7,   1919.] 

In  the  earl}-  days  of  the  war  one  was  impressed  by  the 
fact  that  many  members  of  the  Medical  Profession  on 
entering  into  Army  service  from  practice  in  civil  life  had 
viewed  cases  of  sickness  and  disease  from '  a  different 
standpoint  to  that  of  a  commander  of  a  fighting  force. 
In  civil  life  they  were  apt  to  look  at  each  case  mainly 
from  the  point  of  view  of  the  interests  of  the  joarticular 
individual  whose  condition  they  had  to  assess  and  treat, 
whereas  in  an  army  it  was  essential  to  the  success  of  the 
military  operations  to  look  at  disease  and  physical  non- 
effectiveness  from  a  collective  point  of  view  and  to 
endeavour  by  every  possible  means  to  maintain  the  fight- 
ing troops  at  the  highest  possible  figure  of  effective 
strength.  This  required  not  only  up-to-date  and  pro- 
gressive knowledge  of  the  scientific  methods  for  the  ])re- 
vention  and  treatment  of  disease  in  an  army  under 
the  various  limitations  imposed  by  the  circumstances  of 
war,  but  also  a  knowledge  of  human  nature  as  seen  in  a 
military  community  and  of  the  psychological  factors 
which  influenced  a  soldier's  life  and  duties. 

From  the  outbreak  of  the  war  and  throughout  the  long 
period  during  which  hostilities  continued,  representatives 
of  all  grades  of  the  civil  Medical  Profession  threw  them- 
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selves  whole-heartedly  and  regardless  of  sacrifice  of  )irivate 
interests  into  the  cause  of  the  Army  and  the  Empire. 
From  the  first  there  was  admirable  co-operation  between 
the  temporary  and  regular  officers  of  the  Royal  Army 
Medical  Corps,  but  it  took  time  and  experience  before 
there  was  a  sufficiently  widespread  understanding  of  the 
common  aim  to  ensure  that  the  extensive  range  of 
technical  and  scientific  knowledge  available  was  pulling  to 
full  weight  in  the  prevention,  investigation,  and  treatment 
of  disease. 

Theoretically  in  the  past  every  man  passed  into  ^lilitary 
Service  was  supposed  to  be  in  sound  physical  condition, 
but  the  supply  of  individuals  perfect  in  every  way  was  not 
sufficient  to  meet  the  requirements  of  the  Army  and  con- 
sequently large  numbers  of  men,  mostly  of  inferior 
physique,  were  accepted  for  service  with  defects  more  or 
less  definite  and  serious  from  a  military  point  of  view. 
Thus  there  was  a  constant  outcrop  of  disabilities  which 
did  not  originate  from  ]\Iilitary  Service.  Though  much 
could  be — and  was — done  by  the  initiative  and  energy  of 
regimental  medical  officers  to  keep  up  the  efficiency  of 
originally  defective  men  and  retain  them  in  the  ranks,  it 
was  this  class  which  caused  an  appreciable  proportion  of 
wastage  or  sick  wastage  of  an  unavoidable  type.  But  if 
we  take  the  ideal  man  absolutely  fit  on  enlistment  the 
Medical  Service  had  a  great  responsibility  in  protecting 
him  from  disease  that  could  in  any  way  be  prevented. 
Without  foresight,  organisation,  adequate  food  and  cloth- 
ing, and  constant  attention  to  the  application  of  sanitary 
measures  for  checking  the  onset  and  progress  of  infectious 
disease  an  army  might  perish  even  before  it  was  in  con- 
tact with  the  enemy. 

There   had    been  some    instances  of    this   in    military 
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history,  and  in  nearly  all  past  campaigns  the  casualties 
through  the  effect  of  enemy  weapons  were  much  less  than 
the  losses  from  sickness.  During  the  recent  great  war 
this  was  not  the  case,  and  although  during  the  winter 
months  hardship  and  the  results  of  exposure  resulted  in 
a  certain  amount  of  sickness,  at  no  time  did  any  of  those 
infectious  diseases  which  decimated  armies  in  former  wars 
make  any  headway.  The  epidemic  diseases  which  took 
a  prominent  place  in  the  Medical  History  of  the  British 
Army  formerly  were  typhus  and  enteric  fevers,  cholera, 
and  dysentery. 

In  the  Army  in  France  there  had  been  no  case  of 
cholera,  but  on  several  occasions  the  Intelligence  Depart- 
ment gave  warning  of  its  presence  in  various  sectors  of 
the  Austrian  and  German  Armies.  All  possible  precau- 
tions necessary  to  prevent  the  extension  of  the  disease  to 
the  British  troops  were  adopted  and  the  necessary' 
arrangements  were  made  for  coping  with  it  should  it 
occur.  Cholera  outfits  with  instructions  for  the  treatment 
of  the  disease  were  stored  and  kept  ready  for  issue ; 
fortunately  these  were  never  required. 

Typhus. — I  do  not  believe  that  there  has  been  a  single 
case  of  true  typhus  fever  in  the  army — a  few  suspected 
cases  were  reported.  These  were  interesting  to  anyone  who 
had  been  students  in  Dublin,  where  up  to  recent  years 
there  were  ample  opjiortunities  of  becoming  acquainted 
with  the  disease.  Very  few  medical  men  serving  in 
the  army  had  ever  seen  a  case  of  typhus,  and  in  one 
instance  where  a  suspected  case  was  reported  the  services 
of  a  medical  officer  who  had  studied  in  Dublin,  and  had 
been  a  resident  physician  at  Cork  Street  Fever  Hospital, 
had  to  be  secured  to  give  an  opinion.  He  did  so,  and 
pronounced  against  the  case  being  one  of  typhus.    Another 
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suspected  case  which  was  brought  to  his  personal  notice 
turned  out  to  be  a  case  of  scabies  with  a  co-incident 
temperature  of  an  indefinite  origin. 

Enteric  Fever. — We  are  all  aware  of  the  ravages  this 
fever  made  amongst  British  troops  in  South  Africa  and 
in  Volunteer  Camps  of  the  Spanish-American  war.  In 
France  the  medical  authorities  were  always  on  guard  lest 
it  should  attack  the  troops  and  spread.  During  the  last 
ten  years  inoculation  had  been  very  satisfactorily  carried 
out  in  the  British  Army  at  home  and  abroad,  and  very 
few  soldiers  of  the  old  regular  army  went  to  France  who 
had  not  been  inoculated.  The  majority  of  the  new  men 
were  also  inoculated.  In  South  Africa,  before  inocula- 
tion was  extensively  practised,  there  were  57,000  cases 
&i  enteric  with  8,000  deaths.  In  the  Army  in  France 
during  the  \\hole  })erio(l  of  four  years  of  war  there  were 
7,352  cases  with  280  deaths.  It  was  difficult  to  arrive 
at  a  correct  figure  of  the  strength  of  the  troops  in  France 
off  which  to  calculate  rates  per  1,000  owing  to  the  flow  of 
men  to  and  from  the  United  Kingdom,  but  the  average 
might  be  taken  as  one  million  and  a  half,  a  figure  which 
is  on  the  low  side,  whereas  the  strength  in  South  Africa 
was  less  than  half  a  million.  These  figures  included  all 
types  of  enteric  organisms.  Of  enteric  fever  alone,  ex- 
cluding para-typhoids,  there  were  slightly  over  2,000 
cases  with  204  deaths.  The  death  rate  amongst  in- 
oculated men  averaged  4  to  5  per  cent.  Amongst  the 
uninoculated  the  death-rate  was  about  18  per  cent.,  so  that 
inoculation  has  done  what  had  been  claimed  for  it.  But  in 
considering  this  low  incidence  one  has  to  take  into  account 
that  there  were  other  factors  in  operation  besides  inocula- 
tion, which  might  have  had  an  effect  in  keeping  the  dis- 
ease    in    check — the     sanitary    arrangements     and    the 
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chlorination  of  drinking  water.  All  drinking  water  was 
supposed  to  be  chlorinated  and  the  orders  on  the  subject 
were  well  carried  out  on  the  whole,  but  no  doubt  there 
were  many  instances  where  men  did  not  drink  water 
which  had  been  so  treated.  The  French  Army  had  a 
severe  epidemic  of  enteric  in  1914,  which  appeared  to  be 
due  to  a  faulty  vaccine  not  having  given  the  necessary 
protection. 

Dysentery. — This  disease  appeared  in  1916.  In  1915 
a  few  cases  were  reported,  but  it  was  not  until  1916  that 
the  disease  attracted  attention.  It  was  probably  intro- 
duced by  troops  from  the  East,  but  it  never  spread  to  any 
great  extent.  It  occurred  at  the  same  period  of  the  year 
on  each  occasion,  that  is,  between  the  middle  of  July  and 
the  end  of  September — the  hottest  time  of  the  year.  The 
number  of  cases  was  about  the  same  in  1916  and  1917, 
and  the  number  was  doubled  in  1918.  It  was  controlled 
,  by  keeping  every  suspected  case  under  observation  and 
subjected  to  bacteriological  tests  until  declared  free  from 
infection.  Men  were  sent  from  '  the  forward  areas  to 
isolation  hospitals  at  the  bases,  where  a  bacteriological 
examination  was  made.  Many  susf)ected  cases  so  trans- 
ferred turned  out  not  to  be  dysentery  and  might  quite 
well  have  been  left  in  forward  areas.  During  the  last 
year  (1918)  more  attention  was  given  to  the  clinical 
features,  and  cases,  when  possible,  were  bacteriologically 
examined  in  the  front  areas,  and  only  those  men  were 
sent  to  the  base  who  showed  evidence  clinically  or 
bacteriologically  of  true  dysentery.  They  then  had  to 
undergo  three  different  bacteriological  examinations  be- 
fore being  declared  clear  of  the  disease. 

A  certain  number  of  "  carriers  "  were  detected  and 
they    may   have    been  more    common    than  was    at    first 
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thought  i^robable.  It  seemed  likely  that  the  mild  cases 
on  discharge  from  hospitals  were  not  so  dangerous  as  some 
authorities  supix)sed,  provided  that  they  were  kept  under 
observation  and  not  allowed  to  handle  food  supplies. 

Cerebrospinal  Fever. — This  disease  appeared  early  in 
1915,  probably  by  extension  from  the  South  of  England, 
in  which  district  it  was  prevalent  amongst  troops  in 
camps  into  which  it  was  introduced  by  troops  from  North 
America.  It  never  spread  to  any  serious  extent  in  the 
Army  in  France,  and  had  practically  no  effect  on  the 
strength  of  the  troops.  Still  it  was  the  disease  of  all 
others  that  was  very  fatal  and  very  serious  from  a  point 
of  view  of  possibility  of  extension.  On  one  occasion 
early  in  1917  some  40  or  50  cases  occurred  at  one  base 
where  there  were  a  very  large  number  of  men,  and  the 
outbreak  caused  considerable  anxiety.  Every  precaution 
was  adopted,  cases  and  contacts  being  carefully  isolated. 

An  interesting  point  in  connection  with  the  cases 
originating  in  the  front  line  was  the  fact  that  a  second 
case  never  occurred  in  the  same  billet  or  dug-out.  When 
a  case  was  reported  from  a  particular  trench  the  next 
would,  as  a  rule,  come  from  a  trench  a  considerable  dis- 
tance away.  This  was  very  remarkable,  and  there  was 
no  evidence  that  the  disease  had  been  spread  or  conveyed 
by  personal  contact.  Although  the  disease  did  not  atfect 
any  great  number  of  men  at  any  one  time  the  Army  was 
never  entirely  free  from  it,  and  throughout  the  war 
usually  two  or  three  or  five  cases  occurred  each  week  in 
France.  Valuable  research  work  was  carried  out  by 
various  workers.  The  results  of  serum  treatment  were 
not  very  successful,  but  they  improved  when  the 
measures  were  taken  to  determine  the  type  of  meningo- 
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coccus  present  in  each  case  and  to  produce  a  correspond- 
ing serum. 

Ordinary  Measles  and  Diphtheria  were  always  present 
in  the  Army  ;  but  they  never  were  of  any  great  importance 
in  relation  to  the  strength  of  the  troops.  About  twenty- 
five  cases  of  diphtheria  occurred  every  week.  Measles 
generally  had  a  high  curve  in  the  Spring,  when  the  weekly 
admissions  averaged  about  40 ;  on  one  occasion  they  ran 
up  as  high  as  70,  but  at  a  time  when  the  strength  of 
troops  was  also  high. 

Smallpox. — Only  about  12  cases  of  smallpox  occurred 
during  the  war  amongst  the  British  troops.  There  was 
a  small  epidemic  amongst  the  civil  population  at  Rouen 
on  one  occasion — a  few  soldiers  there  contracted  the  dis- 
ease, and  some  interesting  points  supporting  the  efficacy 
of  vaccination  along  the  well-known  lines  were  observed. 

Trench  Fever  probably  had  the  highest  incidence  of 
any  definite  disease,  and  the  cause  of  the  greatest  wastage 
from  the  front  line.  A  recurrent  type  of  fever  was 
observed  early  in  1915.  It  took  some  time  to  discover  its 
exact  nature  and  characteristics.  Much  research  work 
was  carried  out,  and  eventually  it  became  evident  that 
a  new  specific  disease  was  present.  All  probably  know 
the  history  of  the  subsequent  investigations.  In  France 
a  British  Committee  working  in  association  with  a  Com- 
mittee of  the  American  Army  under  Major  R.  P.  Strong 
established  the  fact  that  infection  was  conveyed  by  lice. 
Volunteers  from  the  American  Army  Corps  came  forward 
fo.-  inoculation  for  experimental  purposes.  More  recently 
the  infecting  organism — a  filter  passer — was  isolated  and 
■rrown  by  Major  Wilson,  R.A.M.C.  whose  results  have 
recently  been  published,  and  further  work  is  at  present 
in  progress  to  solve  the  problem  of  immunisation. 
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AVith  the  cessation  of  hostilities  the  disease,  for  the 
moment  at  all  events,  ceased  to  be  of  any  immediate 
practical  importance,  as  it  was  only  under  the  conditions 
of  trench  life  that  there  were  real  difficulties  in  keeping 
troops  free  from  lice.  Much  progress  had  been  made  at 
the  time  of  the  Armistice  in  delousing,  and  had  the  war 
continued  there  was  a  probability  of  being  able  to  keep 
men  sufficiently  free  of  lice  to  reduce  the  incidence  of 
trench  fever  to  a  low  figure. 

Malaria. — In  the  summer  of  1918  a  large  number  of 
troops  were  transferred  to  France  from  Salonika  and 
Palestine.  Of  these  over  thirty  th.ousand  were  or  had  been 
infected  with  malaria,  and  their  general  condition  and 
liability  to  relapse  rendered  them  temporarily  unfit  to  fight. 
A  similar  class  of  case  had  been  sent  to  England  during  the 
two  previous  years  from  Salonika  not  as  invalids  in  hospital 
but  as  ordinary  troops  useless  for  fighting  purposes  owing 
to  frequent  attacks  of  malaria.  In  England  they  were  kept 
under  supervision,  treated  with  quinine,  aild  taken  into 
hosi)ital  only  when  necessary.  The  measures  ado^Dted  did 
not  succeed  in  getting  many  back  to  duty.  Large  numbers 
of  the  men  sent  to  England  in  the  first  instance  were  sub- 
sequently sent  to  France  when  camps  and  suitable  arrange- 
ments had  been  organised  to  deal  with  the  malarias 
arriving  direct  from  the  East.  The  Army  was  pressed 
for  reinforcements  at  that  jieriod  of  the  war  and  it  was 
of  the  highest  imjVortance  that  everyone  should  be  made 
fit  in  the  shortest  possible  time.  It  was  decided  that,  if 
quinine  was  administered  as  advised  by  Ross  and  others 
by  the  mouth,  and  if  continuity  were  ensured  in  every 
case  and  the  men  were  kept  under  favourable  conditions, 
they  would  probably  get  well  rapidly. 

The  whole  of  these  malaria  troops  were  placed  in  special 
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camps  under  the  control  of  an  Administrative  Medical 
Officer  specially  selected  on  account  or  his  experience  of 
the  disease.  He  was  given  a  free  hand  in  all  the  arrange- 
ments, and  the  officers  in  command  were  instructed  that 
the  orders  of  this  Administrative  Medical  Officer  and  his 
medical  officers  in  (juestions  relating  to  duties,  drills, 
exercises  and  conditions  of  life  of  these  men  were  to  be 
carried  out  without  fail,  and  that  under  the  supervision 
of  the  medical  officers  quinine  was  to  be  administered  on 
parade  to  all  ranks.  In  about  two  months  j)iactically  all 
of  these  troops  were  free  from  relapses  and  they  were  fit 
enough  to  form  the  greater  part  of  two  divisions.  These 
two  divisions  fought  in  the  last  battle  with  the  most  con- 
spicuous success.  Our  experience  was  that  when  the 
administration  of  quinine  was  absolutely  ensured  in  every 
case,  and  when  the  men  were  kept  out  of  doors  and  suit- 
ably exercised,  the  relapses  ceased  and  the  general 
health  improved.  The  reason  that  the  men  did  not  get 
well  in  England  wad  that  they  were  frequently  admitted 
to  hospitals  for  relapses  and  often  kept  on  in  hospital  for 
weeks  without  continuous  treatment  with  quinine  either 
there  or  when  they  came  out.  This  was  due  to  certain 
difficulties  in  effecting  concentration  and  control.  The 
routine  was  to  give  GO  grains  of  quinine  per  week. 
Whether  good  results  would  be  obtained  with  a  lesser 
amount  was  not  certain.  There  was  not  time  to  carry  out 
experiments  on  that  point  in  France,  where  success  de- 
pended upon  close  supervision  of  the  administration  of  the 
drug. 

Influenza  first  made  its  appearance  in  the  Armies  in 

May,   1018.     Tt  corresi)onded   in  type  and  characteristics 

with  the  epidemic  in  other  parts  of  Europe.     When  first 

seen  in  the  Army  in  May  the  tyjie  was  very  mild  but  the 

T-  '2  M 
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attack  was  very  extensive.  At  that  time  some  250,000 
men  took  the  disease  in  the  course  of  two  to  three  months, 
each  of  them  being  from  four  to  seven  days  ill.  They  re- 
covered rapidly  and,  as  a  rule,  without  the  weakness 
which  generally  followed  an  influenza  attack.  But  the 
great  number  attacked  and  temporarily  ill  at  one  time  in 
June,  1918,  was  a  very  serious  consideration  from  a 
military  point  of  view.  T  do  not  think  the  disease  passed  off 
altogether ;  but  by  the  end  of  July  it  became  reduced  down 
io  a  figure  that  was  not  important  as  a  military  factor. 

Early  in  October  we  knew  it  was  coming  again  amongst 
the  troops.  We  had  had  reports  from  Spain  in  September 
which  showed  that  a  recrudescence  of  the  epidemic  was 
raging  in  that  country,  and  it  was  fairly  certain  that  it 
would  be  impossible  to  prevent  it  from  reaching  the 
British  troops  as  it  had  in  May.  During  October  this 
second  wave  rose  rapidly,  and  it  soon  became  evident  that 
the  cases  were  of  a  more  severe  type  than  in  the  previous 
one,  mainly  owing  to  the  high  incidence  of  lung  com- 
plications, which  caused  a  very  high  death  rate.  Although 
the  total  number  of  men  that  took  the  disease  in  the 
autumn  and  winter  was  only  about  a  third  of  the  number 
attacked  in  the  summer  off  the  same  strength,  the 
mortality  rate  was  high  and  was  a  more  serious  factor 
tlian  the  number  attacked.  Information  as  to  the 
nature  of  the  disease  was  circulated,  and  orders  for  the 
isolation  of  all  cases  of  broncho-pneumonia  were  issued. 
The  medical  authorities  also  endeavoured  to  prevent  cases 
being  transferred  from  one  point  to  another.  It  was  very 
difficult  to  control  such  movements,  which  were  often  un- 
avoidable, because  at  that  time  the  Army  was  moving  up 
to  the  Rhine,  and  there  was  a  constant  stream  of  men 
marchina'  east  to  German  v.     j\Ien  taken  ill  on  the  march 
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had  to  be  provided  for  in  villages  wHere  there  were  but 
scant  facilities  for  treating  them.  The  railways  were 
destroyed,  and  where  they  were  open  the  congestion  of 
traffic  did  not  give  the  required  freedom  of  movement. 
Whenever  possible,  arrangements  were  made  to  send  up 
additional  doctors  and  nurses  to  take  charge  of  groups  of 
patients  at  defined  points  near  where  they  fell  ill  as 
against  transfer  to  distant  hospitals.  This  had  an  in- 
fluence in  reducing  the  number  of  cases  that  developed 
pneumonia,  and  it  certainly  reduced  the  number  of 
deaths.  The  disease  was  at  its  highest  on  the  27th 
October,  when  the  total  daily  admissions  reached  over 
2,000  and  the  case-mortality  of  all  cases  with  or  without 
pneumonia  was  between  five  and  six  per  cent.  The  ad- 
missions fell  steadily  until  the  27th  of  December,  when 
they  averaged  about  200  daily.  There  was  a  correspond- 
ing reduction  in  the  number  of  deaths.  This  level  was 
maintained  up  to  the  27th  of  January,  1919,  when  the 
cases  began  to  increase  again,  and  in  the  course  of  ten 
days  the  admissions  were  up  to  1,100  a  day.  The  case- 
mortality  remained  about  the  same  as  before,  about  5.5 
per  cent.  During  the  last  days  of  February  there  were 
indications  that  the  number  of  fresh  cases  was  falling. 

As  regards  direct  infection  they  had  very  few  instances 
where  one  could  say  that  septic-pneumonia  had  been 
directly  transmitted  to  a  neighbouring  patient.  Numerous 
instances  had  occurred  in  wards  containing  a  large 
number  of  men  where  the  new  cases  which  developed 
broncho-pneumonia  were  in  beds  at  a  distance  from  those 
containing  patients  with  that  condition.  Attendants  took 
the  disease,  but  one  could  not  say  that  it  was  more  common 
amongst  the  attendants  in  contact  with  influenza  cases 
than  amongst  those  who  were  not.     x\s  regards  an  attack 
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giving  a  protection  or  not  against  a  second  attack — there 
was  a  wide  difference  of  opinion  amongst  Medical  Ofticers. 
There  was  some  evidence  of  a  temporary  immimity  in 
the  case  of  Prisoners  of  War  Companies,  some  of  which 
were  completely  isolated  and  worked  independently  and 
did  not  mix  up  with  others.  Companies  that  had  taken 
the  disease  in  May  did  not  take  it  in  the  winter  and  vice 
versa.  Vaccine  as  a  preventive  or  curative  agent  was  not 
^llccessful  during  the  epidemic. 

Much  interesting  and  valuable  research  work  was  done 
by  several  officers,  but  the  results  so  far  had  not  reached 
a  stage  where  their  practical  api^lication  was  of  import- 
ance. The  work  of  Major  Wilson  on  the  tilter  passing 
organism  isolated  from  influenza  cases  has  recently  been 
published,  and  it  is  lioped  that  this  will  lead  up  to  an 
effective  means  of  immunisation  and  treatment. 

Trench  Xephriti's. — Towards  the  end  of  the  winter, 
1914-191o,  the  number  of  cases  of  nephritis  coming  from 
the  trenches  became  noticeable.  Investigations  were 
started,  and  it  was  thought  by  some  that  a  specific  dis- 
ease with  a  definite  organism  was  present.  A  committee 
was  formed  to  investigate  the  condition,  and  excellent 
work  was  done  by  various  workers  associated  with  it. 
The  most  interesting  piece  of  work  was  probably  that  done 
by  Captain  McLean  in  his  investigations  into  the  presence 
of  albumen  in  the  urine  of  healthy  men.  Eecently  the 
work  of  Wilson  and  Bashford  on  filter  passers  tends  to 
confirm  the  view  that  there  was  a  specific  infecting 
organism  in  trench-nephritis.  The  condition  was  of  great 
medical  interest  but  its  incidence  was  not  very  important 
in  relation  to  other  causes  of  wastage  in  an  Army.  The 
cases  were  not  confined  to  men  serving  in  the  trenches. 

The  Poison  Gases  used  by  the  enemy  were  responsible 
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for  a  considerable  amount  of  loss.  They  produced  many 
conditions  of  medical  interest  and  probably  some  of  the 
results  of  gas,  especially  when  chlorine  was  first  used  in 
1915,  were  the  most  distressing  that  a  medical  man  had 
to  deal  with.  Many  men  were  killed  outright  in  the 
trenches.  The  only  true  protection  was  in  masks,  which 
were  soon  brought  up  to  a  very  effective  type.  Chlorine, 
phosgene  and  mustard,  gas  (dichlorethyl-sulphide)  were 
the  gases  most  used.  The  effects  varied  according  to  the 
gas  used  and  the  resulting  conditions  often  lasted  for  a 
long  time  and  were  a  source  of  considerable  inefficiency. 
I  liope  we  shall  never  see  any  kind  of  poison  gas  used  in 
warfare  again. 

It  was  the  very  first  war  in  which  a  vast  Army  had  gone 
through  a  very  long  campaign  without  an  epidemic  of 
some  form  of  infectious  diseases  on  a  large  scale.  This, 
I  consider,  was  partly  due  to  protective  vaccination  and 
inoculation,  and  partly  to  improved  sanitary  precautions 
and  an  appreciation  of  their  importance  by  commanders 
and  other  officers.  Improved  methods  of  diagnosis  and 
the  provision  of  mobile  laboratories  with  skilled  bacteri- 
ologists also  plaj^ed  an  all  important  part.  I  cannot  refer 
to  that  part  of  the  medical  organisation  without  mention- 
ing the  name  of  Major  Adrian  Stokes,  of  Dublin,  who  has 
done  so  much  brilliant  work  both  as  a  i)athologist  and  as 
an  investigator  of  disease. 

There  are,  of  course,  many  medical  diseases  other 
than  infectious  disease  which  are  always  present  in  an 
army  and  were  a  fertile  source  of  inefficiency.  For  in- 
stance, indefinite  cardiac  conditions,  skin  diseases,  &c., 
which  are  to  a  great  extent  preventable.  Then  there 
were  nervous  diseases  and  psycho-neuroses  and  the  so- 
called    "shell-shock."     Under   this  last    designation  one 
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saw  all  kinds  of  conditions,  and  in  some  instances  men 
said  to  be  suffering  from  the  complaint  had  never  been 
in  the  firing-line  at  all.  This  was  only  to  be  expected 
seeing  that  a  large  number  of  men  who  joined  the  Army 
were  temperamentally  unfitted  for  a  soldier's  life.  Such 
men  got  into  a  nervous  state  before  they  came  under  fire. 
Great  bodies  of  men  suffered  from  nervous  exhaustion 
after  prolonged  periods  of  strain  in  the  firing  line,  and  for 
a  short  time  after  coming  out  of  the  trenches  they  were 
incapable  of  doing  duty.  But  provided  the  men  were 
originally  sound  and  normal  in  their  nervous  system  they 
became  quite  fit  after  a  period  of  rest. 

I  woula  conclude  by  paying  a  tribute  to  the  Dublin 
Hospital  m  Boulogne,  It  was  with  great  regret  that  the 
Medical  Authorities  in  France  parted  with  the  unit  owing 
to  a  misunderstanding  as  to  its  connection  with  the  condi- 
tions of  service  applicable  to  certain  Territorial  Force  units. 


PHYSIOLOGICAL    PSYCHOLOGY     OF    FATIGUE 
AXD    ALLIED    COXDITIOXS. 

By  B.  McSWtNEY,  M.D.    (Univ.  Duel.) 
[Read  before  the  Section  of  Anatomy  and  Physiology,  March  14.  1919.] 

For  man\-  years  we  have  been  accustomed  to  regard 
physiology  and  psychology  as  distinct  branches  of  science. 
Results  obtained  from  experimental  physiology  have  been 
applied  to  clinical  medicine,  but  little  notice  was  being 
taken  of  the  advances  made  in  experimental  psychology 
in  connection  with  physiology  and  medicine. 

But  the  war  has  done  a  great  deal  to  upset  our  conser- 
vative ideas,  and  rapid  advances  have  been  made  in  the 
past  five  years  in  the  study  and  application  of  physiological 
psychology.  The  study  is  of  great  practical  value  in  our 
present  industrial  problems,, in  the  nervous  diseases  created 
by  the  war,  and  has  also  given  us  knowledge  with  regard 
to  diseases  of  nervous  origin  which  have  been  a  closed 
chapter  in  medicine  for  many  years. 

The  question  of  labour  and  the  employment  of  dis- 
charged service  men  is  a  great  problem,  and  scientific 
investigation  is  an  absolute  necessity.  Pensions  are  now 
fixed  mechanically  on  the  disablement.  A  man  who  has 
lost  both  legs  is  reported  to  be  100  per  cent,  disabled;  yet 
there  is  plenty  of  work  which  he  would  be  able  to  do  if 
properly  trained. 

Pensions  cannot  be  fixed  on  the  disability.  For  in- 
stance, the  loss  of  the  right  arm  is.  not  the  same  to  every 
man;  it  will  depend,  to  some  extent,  on  the  power  of  the 
stump.     An  artificial  arm  may  be  fitted,  and  the  man  will 
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be  able  to  resume  liis  ]tre-war  occupation:  wliile,  again, 
another  may  be  able  to  train  his  left  hand  to  perform  the 
necessary  work :  and  there  still  remain  those  who  have  not 
the  strength  to  work  an  artificial  limb,  or  have  not  the 
mentality  to  tiain  their  other  arm.  Yet  all  these  men 
receive  the  same  pension.  Pensions  can  only  be  calculated 
after  the  man  has  been  re-educated  and  his  disability 
scientifically  investigated. 

We  are  able  to  measure  the  muscular  activity  required 
to  perform  different  acts  of  work  and  exercise,  and  so  it  is- 
possible  to  see  if  they  can  be  performed  by  women  and 
children,  and  even  disabled  soldiers.  These  measurements 
are  obtained  by  graphic  methods,  on  the  lines  indicated  by 
the  French  physiologist  Mave\  . 

The  muscles  are  made  to  act  upon  springs,  which,  under 
the  conditions  of  the  experiment,  undei'go  compression  and 
a  slight  change  of  form.  Ivich  of  these  springs  terminate 
in  a  disc.  This  compresses  a  small  rubber  bulb,  which 
is  attached  to  a  tambour.  These  can  be  adapted  to  various 
tools,  and  we  can  measure  the  amount  of  work  done  by 
planing  a  piece  of  wood,  or  by  attaching  it  to  a  spade  we 
can  get  a  record  of  the  activity  em])loyed  in  excavation,  &c. 
Vcjluntary  contractions  in  man  are  followed  by  fatigue, 
and  tliis  can  be  recorded — eg-,  Mosso  instrument,  the 
ergograph.  The  subject  makes  a  series  of  short  contrac- 
tions of  the  flexor  muscles  of  the  middle  finger,  lifting  a 
known  weight  to  a  definite  height. 

The  intervals  between  contractions  is  kep<:  '-•onstant,  and 
so  is  the  weight.  Fatigue  gradually  comes  on,  and  the 
finger  is  not  able  to  raise  the  weight,  and  from  results 
obtained  it  is  easy  to  calculate  the  work  done. 

From  experiments  performed  witli  the  ergograph,  tlie 
followin'i  conclusions  were  drawn  :  — 
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1.  If  sufficient  interval  is  allowed  between  contractions 
no  fatigue  is  apparent. 

'2.  After  complete  fatigue,  a  long  interval  is  necessary 
before  the  muscle  is  able  to  do  the  work  again. 

3.  After  complete  fatigue,  anv  further  effort  diu'ing  the 
period  of  rest  tends  to  prolong  the  time  before  the  muscle 
will  be  able  to  lift  the  weight  again. 

It  was  also  found  that  alcohol  decreased  the  amount  of 
work  that  a  man  was  able  to  do.  and  brings  on  fatigue  in 
shorter  time. 

Now,  it  is  not  possible  to  compare  a  man  or  a  labourei' 
to  a  machine,  because  if  an  engine  is  stoked  it  will  run  on 
until  the  fuel  is  used  up :  it  can  only  do  a  certain  amount 
of  work,  and  under  no  circumstances  can  that  be  altered. 

We  cannot  say  the  same  for  man,  for  in  the  ergo- 
gTaph  experiment  the  subject  will  go  on  working  for  a 
period,  which  is  not  always  constant  even  in  the  same 
subject.  It  is  not  the  lack  of  fuel  which  causes  him  to 
stop,  nor  is  it  the  feeling  of  fatigue,  because  when  he  first 
feels  tired  he  may  do  better  work  than  at  the  start.  The 
thing  that  stops  his  work  is  exhaustion,  or  the  final  state 
of  fatigue.  Kow,  as  Dejerine  and  Gauckler  state,  the  man 
-passes  through  the  following  stages  : — "  Getting  started, "^ 
"  automatic  work,"  "  voluntary  work,"  and  "  exhaus- 
tion." 

Therefore,  in  order  to  try  and  make  the  work  of  labourer 
efficient,  it  is  necessary  :  — 

1.  To  make  the  worker's  movements  automatic. 
"2.  To  fix  the  attention  of  the  worker,  and  so  increase 
the  period  of  voluntary  work. 

3.  To  ward  oft  the  state  of  exhaustion  or  absolute  fatigue 
as  long  as  possible. 

4.  To  have  him  in  good  physical  health. 
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Now,  first  of  all,  what  of  automatic  work?  It  can  only 
exist  when  thei'e  is  accustomed  ])hysical  activity.  A  work- 
man automatically  walks  to  his  work  in  the  morning, 
whether  the  road  is  short  or  long.  A  workman  can  work 
for  a  number  of  hours  without  being  conscious  of  it — in 
other  words,  the  movements  tend  to  become  performed  by 
the  unconscious  self.  Movements  of  this  kind  keep  off 
fatigue. 

We  can  show  by  experiment  that  the  heart  will  adopt  a 
normal  rate  when  the  man  is  doing  accustomed  work. 
The  person  to  be  experimented  on  works  an  Ergo  metric 
cycle.  He  actuates  the  pedals  or  he  w'orks  a  crank  by 
contracting  the  muscles  of  his  arm.  Records  of  the  heart- 
beat are  taken  by  the  cardiograph,  the  pulse  by  the  sphygo- 
mograph  are  taken,  and  arterial  pressui'e  is  measured. 
As  the  muscles  continue  to  work  in  a  normal  and  regular 
manner  the  frequency  of  the  pulse  continues  to  increase ; 
but  provided  that  the  work  does  not  exceed  a  maximum 
of  two  hours'  duration  without  an  interval  for  rest,  the 
average  frequency  of  the  pulse  does  not  exceed  1"20  pulse- 
beats  per  minute.  On  the  other  hand,  if  the  pace  of  the 
work  done  exceeds  the  usual  limits,  the  pulsations  become 
more  rapid.  The  cardiogram  in  accustomed  work  shows 
signs  of  systolic  plateau,  and  the  maximum  arterial 
pressure  is  about  25  centimetres. 

In  performing  automatic  work  we  nuist  also  strive  to  do 
away  with  unnecessary  actions.  Take  bricklayers,  for  m- 
stance  :  they  have  a  habit  of  turning  over  a  brick,  and 
after  scraping  a]-id  ])lacing  it  on  the  row,  hammering  it  with 
tlie  trowel.  The  efficiency  of  the  worker  was  increased  and 
the  outi>ut  of  work  doubled  in  America  when  untrained 
labourers  were  hired  to  place  the  bricks  in  position,  and 
the  bricklayers  simply  set  them.     The  other  superfluous 


By  Dr.  B.  McSwixey.  545 

actions  were  done  aAvay  witli.  It  was  also  found  that  the 
efficiency  of  the  tram  service  was  greatly  increased  by 
making  the  position  of  the  tram-conductor  stationary  at 
the  end  of  the  car.  There  is  only  one  fare  (-2^-)  for  any 
journey.     You  pay  the  conductor  as  you  enter  the  door. 

It  w^as  shown  that  the  men  did  not  feel  fatigued  so 
quickly,  and  the  time  of  the  journey  was  cut  down,  also  the 
number  of  accidents  was  greatly  decreased. 

If  the  attentions  of  the  workers  are  fixed,  the  amount  of 
work  done  is  increased,  because  it  does  not  allow  the  mind 
to  stray,  and  the  workers  take  an  interest  in  their  work. 
It  is,  therefore,  necessary  to  choose  suitable  workers  for 
the  different  occupations,  and  this  has  l)een  done  in 
America  in  many  cases  by  using  certain  psychological  tests. 

1.  The  Letter-erasimj  Test. — A  paragraph  is  read  to  the 
subject,  who  is  then  told  to  erase  certain  letters.  The  care, 
steadiness,  fatigibility  being  observed. 

2.  The  Association  Test. — A  list  of  numbers  of  7-10 
digits,  new'spaper  paragraphs  and  pairs  of  associated  words 
are  read  to  the  subject,  who  is  asked  to  reproduce  the 
numbers,  the  substance  of  the  paragraphs,  and  the  other 
member  of  each  pair  of  words  when  the  first  member  is 
read  to  him. 

3.  The  Dotting  Test. — A  paragraph  is  given  to  the  sub- 
ject, who  is  told  to  dot  certain  letters.  The  time  taken  to 
perform  the  task  is  noted. 

By  these  methods  it  has  been  found  that  there  is  a  wide 
range  of  mentality,  and  men  possessing  quicker  intellect 
can  be  employed  at  tasks  where  quickness  is  essential  to 
efficiency. 

Myers  quotes  a  case  : — In  a  bicycle-ball  factory  120  girls 
were  employed  in  inspecting  balls  for  flaws,  the  balls  lying 
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along  the  inters[)ace  between  the  backs  of  the  two  fingers 
of  the  left  hand,  and  defective  balls  being  removed  by  a 
magnet  held  in  the  right  hand.  For  this  work  good  vision, 
good  powers  of  observation,  and  quick  reaction  were 
essential.  The  result  of  a  study  of  the  reaction  times  of 
these  girls  was  that  some  of  the  most  intelligent  and  in- 
dustrious of  tliem  were  found  unsuited  to  the  work,  and 
were  tran.sf erred  to  more  suitable  occupations  elsewhere. 
By  employing  only  the  most  suitable  workers,  thirty -five 
could  do  the  woik  of  the  previous  hundred  and  twenty. 
Their  hours  were  reduced  from  lOi  to  8i  per  day.  Two 
days  holiday  were  given  per  month,  their  salary  increased 
by  100  per  cent.,  the  accuracy  of  the  work  was  increased 
by  two-thirds,  and  tliere  was  a  large  decrease  in  the  cost 
of  production  of  the  halls. 

It  is  our  next  duty  to  ward  olf  fatigue  as  long  as  possible, 
or,  in  other  words,  to  keep  the  man  working  automatically 
without  calling  on  his  voluntary  work. 

We  can  keep  oil  fatigue  if  we  arrange  a  suitable  number 
of  hours  for  the  men  to  work,  and  during  the  working  hours 
allowing  certain  resting  times  for  recesses.  Among 
certain  classes  of  workmen  more  work  was  done  in  a  seven 
hour  day  than  when  the  men  worked  ten  hours.  The  men 
worked  at  a  higher  tension,  and  did  not  allow  their  men- 
tality to  play  on  theii-  task. 

If  short  recesses  are  arranged  during  the  day,  the  men- 
return  refreshed  to  their  work,  and  are  able  to  concentrate-- 
their  thoughts  on  their  task. 

The  health  of  the  worker  is  a  matter  outside  this  paper, 
and  deals  with  the  question  of  housing,  &c. 

The  re-euii)loyment  of  the  disabled  soldier  is  the  problem 
of  greatest  importance  to-day,  and  if  we  apply  some  of  the 
ideas  outlined  we  can  re-educate  him,  so  that  he  may  earn 
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his  livelihood.  The  loss  of  a  limb  or  limbs  does  not  mean 
that  he  will  never  be  able  to  work.  The  power  of  the 
stump  can  be  calculated,  the  sensitiveness  of  the  end  of 
the  stump  re-educated,  and  the  man  fitted  with  an  artificial 
limb  suitable  to  his  occupation.  Re-education  for  labour 
is  necessary,  as  his  organs  have  suffered  from  shock,  and 
he  must  first  serve  his  apprenticeship  to  re-education  before 
being  fit  for  work. 

We  have  seen  how  we  can  increase  our  efnciency  as 
workers  by  applying"  some  of  the  results  obtained  from 
experimental  physiology  and  psychology,  and  we  can  also 
improve  our  own  mentality  by  applying"  some  of  the  prin- 
ciples of  these  two  ^subjects  to  our  mental  processes. 

The  war  has  produced,  as  a  result  of  exposure,  concus- 
sion, and  physical  suffering,  a  nervous  disorder,  which  has 
been  classified  under  the  term  shell  shock.  But  I  would 
rather  call  these  cases  hysterical  disorder  due  to  war,  and 
so  classify  them  with  hysterical  disorders,  to  which  they 
are  so  closely  related. 

We  unconsciously  mould  our  life  on  the  sensations  we 
receive,  and  bv'  sensations  is  meant  the  first  things  in  the 
way  of  consciousness.  Now,  immediate  sensations  can 
only  be  realised  in  the  earliest  days  of  our  life ;  they  are 
all  but  impossible  for  an  adult  to  experience,  with 
memories  and  store  of  associations  already  acquired. 
Prior  to  all  impressions,  the  brain  is  plunged  in  deep  sleep, 
and  consciousness  is  practically  non-existent.  The  first 
weeks  after  life  are  passed  by  the  human  infant  in  sleep, 
and  a  strong  stimulus  is  necessary  to  break  this  slumber. 
This  stimulus  gives  rise  to  an  absolutely  pure  sensation, 
and  the  result  is  an  experience  or  remembrance  in  the 
memory  centre  which  opens  a  new  path  of  association,  and 
produces    cerebral    reactions     after    the    ti'ansmission    of 
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another  impression  from  a  sense  organ.  A  diil'erent  kind 
of  feeling  and  higher  state  of  cognition  is  reached  as  a 
result  of  these  stimuli,  which  go  on  increasing  during  life. 
In  general,  this  knowledge  or  higher  state  of  consciousness 
is  called  perception,  and  so  mentality  is  evolved,  every 
stimulus  adding  knowledge  and  modelling  out  the  character 
of  the  individual. 

Man  lives  his  life  along  the  line  of  his  training,  which  is 
the  result  of  the  stimuli  received,  but  another  neural 
activity  also  plays  an  important  part,  and  that  activity  is 
habit,  which  can  be  defined  physiologically  "  as  a  new 
pathway  of  discharge  by  which  certain  incoming  currents 
ever  after  tend  to  escape." 

The  functions  which  man  has  to  perform  are  so  enormous 
that  if  he  could  not  economise  his  labour  he  would  be  in 
a  sorry  plight.  The  opening  of  his  coat  would  be  a  difficult 
afiair,  the  morning  toilet  a  tremendous  task;  it  is  thus  that 
habit,  as  a  result  of  the  experience  of  perception,  simplifies 
our  movements  and  makes  them  accurate.  It  also 
diminishes  the  consciousness  with  which  our  acts  are  per- 
formed that  tends  to  make  them  automatic.  It  is  thus 
habit  works  our  destiny.  It  rules  the  classes,  it  will 
not  allow  members  of  the  lower  order  to  leave  their  associa- 
tion. It  prevents  the  average  man  seeking  for  adventure, 
and  holds  him  to  his  daily  task.  It  is,  therefore,  a  very 
necessary  thing  to  do  to  make  your  brain  your  friend,  not 
your  enemy. 

The  functions  of  our  natural  life  are  closely  allied  to  our 
psychical  existence,  and  so  any  disturbance  of  our  physio- 
logical functions  disturbs  the  working  of  the  mind.  If  our 
physical  condition  is  lowered  by  fatigue,  mental  worry  will 
soon  bring  about  abnormal  conditions ;  our  emotions  be- 
come exaggerated,  and  play  a  great  part  in  our  life.     For, 
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as  Deferine  and  Gauckler  write  :  ''  For,  in  the  same  wa}' 
by  the  lowered  physic  and  physical  tone  to  which  they 
subject  the  patient,  they  may  become  factors  of  a  greater 
emotionalism  on  one  hand,  as  the}^  also  constitute  by 
themselves  true  causes  of  emotion  on  the  other  hand."  It 
is,  therefore,  not  surprising"  that  new  nervous  diseases  have 
appeared  as  a  result  of  the  war,  because  never  before  in 
history  has  there  been  such  a  stimulus  to  emotion,  and  it 
is  aynong  the  sensations  and  emotions  of  the  body  that  we 
must  search  for  the  cause  of  disarrangement.  The  soldier 
leaves  for  the  front  in  good  physical  condition,  hardened 
for  the  light.  He  has  been  in  training  for  at  least  four  or 
five  months,  and  during  that  time  he  was  taught  how  to 
use  and  handle  explosives.  But,  unfortunately,  he  cannot 
train  his  emotions  for  the  ordeals  that  are  before  him.  He 
may  on  occasions  show  great  fear,  or,  on  the  other  hand, 
may  appear  quite  calm,  but  at  the  same  time  suffer  great 
agony,  for  men  suffer  fear  in  different  ways.  I  have  seen 
men  who  afterwards  acknowledge  that  they  were  greatly 
afraid,  and  yet  expose  themselves  to  needless  danger,  so 
-as  to  give  example  to  their  men. 

It  is  the  experience  of  these  emotions,  with  subsequent 
suppression,  which  lead  later  to  neurotic  conditions.  The 
emotional  states  will  return  to  the  memory,  for  no  stimulus 
is  ever  forgotten  or  the  memory  lost.  This  state  of  sup- 
pression of  an  ever  increasing  force,  coupled  with  the  strain 
and  fatigue,  rapidly  produce  a  neurotic  condition,  and  it 
only  remains  for  the  final  shock  to  upset  the  equilibrium, 
and  then  the  man  is  said  to  be  suffering  from  an  ' '  hysteri- 
cal disorder."  It  cannot  be  said  that  the  shock  alone 
produces  this  condition,  but  rather  that  the  shock  lights 
the  fuse  to  the  gunpowder. 

I  saw  a  man  some  time  ago  suffering'  from  general  tremor 
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of  tlie  body,  but  particularly  marked  in  the  arms  and  legs., 
which  increased  in  intensity  when  the  man  stood  still. 
His  history  was  that  he  was  home  on  leave  from  France. 
He  com.plained  of  feeling  tired  and  of  pains  in  the  head. 
Wliile  walking  down  the  street  a  motor  car,  which  had 
come  up  quickly  without  his  noticing  it,  suddenly  hooted. 
The  man  collapsed  and  fell  in  a  deep  faint.  On  regaining 
consciousness  he,  to  use  his  own  words,  began  to  shake  all 
over,  and  was  scarcely  able  to  walk.  After  an  analysis  of 
his  trouble  he  recovered,  and  the  symptoms  disappeared. 

Now  during  the  period  this  man  was  on  active  service 
in  France,  which  can  be  named  '"accumulating"  period, 
the  man  has  concentrated  his  mind  sub-consciously  on 
some  function  or  special  sense  organ.  He  may  develop  a 
hyper-sensitiveness  of  the  part.  New  paths  of  association 
may  be  opened  up ;  sensations  are  more  easily  carried  to 
the  brain  ;  the  inhibition  of  the  higher  centre  is  lessened, 
and  we  have  parts  of  the  nervous  system  easily  put  out  of 
action . 

The  psychology  of  forgetting  has  lately  undergone 
radical  changes,  and  it  is  now  realised  that  what  is  learnt 
is  not  forgotten.  We  may  not  be  able  to  recall  it  at  the 
moment,  but  given  favourable  opportunity  it  can  be 
remembered.  ]t  is  now  also  understood  that  things  we 
forget  are  in  reality  suppressed  by  our  sub-consciousness., 
because  they  connect  our  memory  with  some  thought  or 
action  that  is  unpleasant  to  us.  Now  unpleasant  ex- 
])eriences  are  nevei"  forgotten,  and  even  though  we  banish 
them  from  our  conscious  mind  we  store  them  in  our 
memory, 

I  saw  a  soldier  in  June,  1918,  suffering  from  loss  of 
speech.  While  on  duty  he  had  heard  some  sudden  private 
news,  and,  ~'thout  losing  consciousness,  lost  his  power  of 
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speech.  He  wrote  on  a  pad  that  he  had  had  this  same 
trouble  about  a  year  or  eighteen  months  ago  after  con- 
cussion in  France.  He  had,  however,  recovered,  and  had 
no  further  trouble  until  this  attack.  He  was  cured  in  one 
treatment  by  suggestion.  Now,  this  is  a  case  in  point— 
this  man  carried  the  memory  of  his  experience  in  his  mind. 
The  man's  consciousness  suppressed  the  memory  of  his 
previous  dumbness,  but  which  immediately  came  back  to 
his  mind  by  the  stimulus  of  emotion  brought  about  by 
hearing  sudden  joyful  news.  The  effect  of  the  memory  on 
the  consciousness  was  to  cause  a  relapse,  and  to  make  the 
man  dumb.  The  treatment  removed  the  irritation  of  the 
experience  from  his  mind,  and  the  man  had  had  no  relapse 
when  last  I  heard  from  him. 

About  the  same  time  I  examined  another  soldier  who 
had  suffered  from  loss  of  speech  and  general  tremors  since 
May,  1917.  While  on  duty  in  Italy  with  the  E.F.A.  in 
1916  he  went  through  some  heavy  shelling.  After 
heavy  shelling  he  found  he  could  not  speak  without  stutter- 
ing, and  felt  depressed.  He  did  not  receive  any  medical 
attention.  He  was  sent  to  France  from  Italy,  and  in  the 
beginning  of  1917  a  shell  exploded  in  his  gun  pit,  after 
which  he  became  unconscious.  On  recovering  conscicU':- 
ness  he  could  not  speak,  and  had  such  pronounced  tremors 
he  was  not  able  to  walk. 

This  case  is  very  similar  to  Case  2.  The  unpleasantness 
of  his  experience  in  Italy  remained  fixed  in  his  mind,  and 
even  showed  itself  by  producing  stuttering.  The  con- 
sciousness focussed  its  attention  on  his  speech,  and  the 
stimulus  of  the  concussion  released  the  inhibition  and 
made  him  dumb.  The  man  was  cured  by  suggestion  and 
psycho-analysis  in  three  weeks.  He  recovered  his  power 
of  speech,  and  the  tremors  left  his  body  and  limbs. 
T.  2n 


5o'2  Phijsioloriical  Psijchologij  of  Fatifjiic. 

These  cases  will  tend  to  illustrate  the  necessity  of  treat- 
jnent  in  connection  with  this  class  of  disorder.  I  heard  it 
said  recently  by  a  well  known  physician  :  "  You  cannot 
do  much  for  them,  unfortunately;  but,  however,  they  get 
well  in  time."  This  is  not  true;  it  may  be  the  case  that 
they  lose  some  of  their  external  symptoms,  but  their  mind 
has  not  been  cured,  and  mental  disorders  will  tend  to 
occur  if  they  are  not  carefully  watched. 

The  necessity  of  understanding  physiological  psychology 
is  increasing  every  day.  Hospitals  have  been  established 
for  tlie  soldier  and  officer  for  the  treatment  of  hysterical 
disorders,  but  hysterical  disorders  are  not  only  met  with 
in  war.  They  occur,  unfortunately,  in  our  daily  life. 
There  is  an  urgent  need  for  the  establishment  of  centres 
where  patients  could  be  seen  and  treated  who  are  on  the 
border  line  of  mental  disease  for  people  who,  in  their  own 
words,  are  ''  feeling  queer."  There  is  at  present  no  treat- 
ment given  to  them,  and  many  of  these  cases  are  not  recog- 
nised in  their  early  stages  until  they  become  so  pronounced 
that  they  are  sent  to  a  private  home  or  lunatic  asylum. 
The  medical  student  and  ordinary  practitioner  have  little 
knowledge  of  psychiatry  and  its  application  to  medicine. 
At  present  the  student  only  sees  mental  disease  in  its  very 
advanced  form,  and  the  patient  and  lecture  tends  more  to 
amuse  than  to  instruct.  The  time  will  come,  undoubtedly, 
when  psychotherapy  w^ill  be  taught  along  with  the  other 
branches  of  medicine  and  facilities  given  for  research  work 
in  mental  diseases,  and  let  us  hope  that  that  time  is  not  so 
far  distant. 


THE  EADICAL  CURE  OF  PELVIC  DEFORMITY. 

By  HENRY   JELLETT,    M.D.,  F.R.C.P.I. ; 

Master   Rotunda    Hospital,   Dublin. 

[Read  in  the  Section  of  Obstetrics,  March  21,  1919.] 

I  THINK  it  is  time  that  soiiie  attempt  should  be  made  to 
remove  a  discredit  that  rests  on  obstetricians,  inasmuch 
as,  while  successful  attempts  have  been  made  to  cure 
almost  every  other  form  of  bone  deformity  by  surgical 
intervention,  the  very  serious  deformity  of  contracted 
pelvis  has  been  left  practically  unconsidered  and  uncured. 
It  cannot  be  said  in  excuse  that  it  is  a  condition  which 
does  not  require  cure,  because,  both  for  the  sake  of  the 
patient,  her  unborn  children,  and  the  annual  birth-rate, 
cure,  if  possible,  is  advisable.  Further,  it  cannot  be  said 
that  no  surgical  cure  is  available,  because,  for  certain  cases 
at  all  events,  it  has  been  in  our  hands  for  years.  If  an 
excuse  cannot  be  found  a  reason,  or  rather  several  reasons 
can,  and  they  are  shortly  these.  Obstetricians  have  been 
divided  into  two  camps  in  regard  to  cutting  operations  on 
the  pelvic  bones;  a  minority  regard  such  operations  not 
merely  as  justifiable,  but  as  advisable.  A  large  majority 
regard  them  as  neither  the  one  nor  the  other.  Further, 
those  who  believe  have  their  belief  narrowed  and  limited, 
})ecause  they  have  been  brought  up  to  regard  such  opera- 
tions solely  as  a  means  of  terminating  a  particular  labour, 
and  have  altogether,  or  almost  altogether,  passed  by  the 
larger  view — that  they  can  be  used  as  a  means  of  effecting 
a  permanent  cure.  I  think  the  time  has  now  come  both 
for  a  little  plain  speaking  on  this  important  subject  and 
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for  a  complete  revision  of  our  views.  Plain  speaking"  is 
necessary  to  those  who  would  cut  out  of  obstetrical  surgery 
such  operations.  A  revision  of  views  is  necessary  for  those 
of  us  who  have  recognised  that  the  operations  have  their 
place  therein,  but  have  not '  recognised  quite  what  that 
place  might  be.  I  ask  in  advance  for  pardon  for  two  things. 
First,  if  I  am  rather  dogmatic  in  this  matter ;  I  should 
not  be  so,  if  the  evidence  in  favour  of  ni}-  views  were  not 
so  overwhelming,  and  if  the  opposition  to  them  was  not 
likely  to  be  so  strong.  Secondly,  if  I  am  unwittingly 
regarding  myself  as  the  introducer  of  views  which  have 
already  been  brought  forward  by  others.  Necessity  is  my 
excuse  for  the  one  fault.  Ignorance  is  my  excuse  for  the 
other,  if  it  exists. 

The  different  cutting  operations  on  the  pelvic  bones  with 
the  object  of  causing  enlargement  of  the  intra-pelvic  dia- 
meters may  be  reduced,  for  practical  purposes,  to  one — 
namely,  pubiotomy.  The  nature  of  this  operation  and  its 
advantages  over  others  of  a  similar  kind  are  so  well  known 
as  not  to  require  description.  The  general  views  regard- 
ing it  held  by  those  who  sanction  its  use  may  be  briefly 
stated  as  follows  : — It  is  a  method  of  treatment  to  enable 
a  particular  labour  to  be  successfully  terminated.  It  is. 
suitable  for  the  second  degree  of  pelvic  contraction — i.e., 
that  degree  in  which  the  conjugate  diameter  measures 
between  8  cms.  and  7  cms.  in  the  case  of  a  flat  pelvis,  or 
between  8.5  cms.  and  7.5  cms.  in  the  case  of  a  generally 
contracted  pelvis.  Pelves  which  measiu'e  above  these 
lengths  are  considered  to  be  amenable  to  other  lines  of 
treatment.  Pelves  wliich  measure  below  these  lengths 
are  considered  to  be  too  small.  It  is  an  altei'native  to 
Ca^sarean  section.  It  is  to  be  carried  out  at  the  end  of  the 
second   stage  of  labour,  when  the  natural  efforts  fail  to 
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■effect  delivery,  and  either  with  or  without  a  preliminary 
attempt  to  deliver  with  the  forceps.  It  is  desirable  that 
bon}'  union  of  the  cut  surfaces  should  result. 

I  wish  in  this  paper  to  disprove  every  one  of  these  points, 
and  perhaps  it  will  facilitate  my  argument  if  I  begin  by 
saying  what  it  is  I  want  to  prove.  It  is,  shortly,  as 
follows  : — First,  that  jiubiotomy  is  not  merely  a  method 
of  terminating  a  difficult  hiliour,  it  is  rather  a  means  of 
effecting  a  radical  cure  of  pelvic  contraction.  Secondly, 
that  it  is  indicated  in  both  the  first  and  second  degrees  of 
contracted  pelvis.  Thirdly,  that  it  is  not  an  alternative  to 
Cesarean  section  any  more  than  the  wiring  of  a  fractured 
bone  is  an  alternative  to  amputation  of  the  limb.  Fourthly, 
that  it  should  never  be  postponed  willingly  to  the  end  of 
the  second  stage,  but  should  ideally  be  carried  out  in- 
dependently of  pregnancy,  when  its  effects  are  likely  to  be 
required.  Fifthly,  that  every  effort  should  be  made  to 
avoid  bony1  union  of  the  cut  surfaces. 

Before  coming  to  the  discussion  of  these  points,  how- 
ever, I  must  first  demonstrate  to  those  who  oppose  the 
operation  that  it  is  a  safe  and  advantageous  one. 

The  safety  of  pubiotomy  can  best  be  proved  by  the 
statistics  of  thirty-five  operations,  to  be  found  at  the  end 
of  this  paper,  which  operations  were  performed  by  my 
predecessors  at  the  Rotunda  Hospital  or  by  myself.  Of 
these  thii-ty-five  women,  two  died.  The  first  patient  died 
of  heart  failure  immediately  after  delivery,  due,  as  proved 
by  a  post-mortcin  examination,  to  fatty  degeneration  of 
the  heart.  The  second  patient  died  some  weeks  after 
delivery  of  acute  miliary  tuberculosis,  as  proved  by  post- 
mortem examination.  Five  children  out  of  thirty-six  were 
born  dead.  One  of  these  was  the  second  of  twins,  the  first 
•child  being  alive,  and  another  was  hydrocephalic.     In  two 
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cases  mjurv  to  the  bladder  wall  resulted.  In  one,  im- 
mediate cure  followed  the  suture  of  the  tear.  In  the 
second,  the  fistula  was  not  detected  at  the  time  of  opera- 
tion, and  so  was  not  sutured.  It  occurred  in  the  patient 
who  subsequently  died  of  acute  miliary  tuberculosis. 
Every  patient,  except  the  two  who  died,  left  the  hospital 
in  perfect  health,  and  with  no  impairment  of  the  power  of 
walking. 

The  advantages  of  pubiotomy  can  be  best  proved  by  two 
parallel  cases,  on  both  of  which  I  operated  myself — in  the 
one  case  performing  pubiotomy,  and  in  the  other  C'a'sarean 
section.     These  cases  are  as  follows  : — 

Mrs.  E.  B.  Flat  pelvis,  measuring  7  cms.  in  the  con- 
jugate, and  10.80  cms.  in  the  transverse.  Delivered  by 
Caesarean  section,  March  14th,  1911.  She  had  four  sub- 
sequent Ca?sarean  sections,  the  last  being  performed  on 
November  ^-ind,  1918,  when  I  also  tied  her  tubes  and  did 
a  plastic  operation  to  restore  her  abdominal  wall. 

Mrs.  C.  0*C.  (Case  Xo.  13 >.  Generally  contracted 
pelvis,  measuring  7.3  cms.  in  the  conjugate,  and  9.35  cms. 
in  the  transverse.  Pubiotomy  was  performed  on  August 
2'2nd,  191'2,  a  living  child  of  7Jlbs.  being  born.  She  had 
four  subsequent  confinements,  of  which  three  were  spon- 
taneous deliveries,  the  children  weighing  8  lbs.,  8  lbs.,  and 
8  lbs.  6oz.,  respectively:  whilst  one  child  was  delivered 
also  alive  by  the  forceps,  applied  for  no  apparent  reason, 
after  she  had  been  a  few  hours  in  labour.  The  last  child 
was  born  on  January  1st,  1919,  and  her  })elvis  at  that  time 
measured  8.95  cms.  in  the  conjugate,  and  11.85  cms.  in 
the  transverse.  The  measurements,  both  in  1912  and  in 
1919,  were  made  by  myself,  and  I  have  no  reason  to  think 
that  anv  material  error  occurs  in  them.     The  incision  in 
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tlie  pubic  bone  had  joined  by  fibrous  union,  and  the  bones 
were  mobile. 

The  deductions  from  these  two  cases  are  so  obvious  that 
I  need  not  spend  time  in  discussing  them,  and  so  I  may 
pass  on  to  the  different  points  which  I  propose  to  try  to 
establish . 

First  Point. — Pubiotomy  is  not  merely  a  method  of  ter- 
minating  a  difficult  labour,  it  is  rather  a  means  of  effecting 
a  radical  cure  of  pelvic  contraction.  To  prove  this,  it  is 
only  necessary  to  refer  to  Tables  II.  and  IV.  at  the  end 
of  this  paper.  It  will  be  seen  from  them  that  whereas  in 
forty-five  labours  previous  to  pubiotomy,  six  children  were 
delivered  alive  spontaneously  and  four  delivered  alive  by 
the  forceps ;  in  twenty-two  labours  occurring  subsequent 
to  the  labour  at  which  pubiotomy  was  performed,  eleven 
children  were  delivered  alive  spontaneously,  six  delivered 
alive  by  the  forceps,  and  two  by  a  second  pubiotomy. 
Further,  that  the  death  of  one  of  the  three  children  born 
dead  was  due  to  placenta  prtevia,  and  so  must  not  be 
counted.  These  figures  are  very  striking  in  view  of  the 
fact  that  women  who  have  difficult  confinements  after 
pubiotomy  naturally  tend  to  return  to  hospital,  and  so  are 
included  in  the  statistics ;  whilst  women  who  have  no 
trouble  are,  perhaps,  usually  content  to  remain  at  home, 
and  so  escape  observation.  Moreover,  in  practically  all 
these  cases  every  effort  has  been  made  to  promote  bony 
union  of  the  pubic  incision,  and  whenever  it  occurred,  the 
full  benefit  of  the  operation  has  not  been  obtained. 

Second  Point. — Pubiotomy  is  indicated  in  botli  the  first 
and  second  degrees  of  contracted  pelvis.  Up  to  the  pre- 
sent, the  teaching  of  those  who  accept  pubiotomy  has  been 
that  the  operation  is  indicated  in  the  second  degree  only. 
In  the  first  degree,  it  is  usual  either  to  allow  the  head  to 
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mould  through  the  pelvic  canal  or  to  perform  prophylactic 
version.  The  moulding  of  the  head  through  the  pelvis  in 
a  case  of  contraction  is,  as  every  one  knows,  a  tedious 
process,  and  a  most  painful  one  for  the  patient.  It  fre- 
(piently  results  in  the  lahour  ending  with  the  application 
of  the  forceps  when,  perhaps,  the  head  is  still  above  the 
pelvic  brim,  and  even  in  failure  to  deliver  by  this  means. 
It  is  then  too  late  to  adopt  measures  other  than  perforation, 
andj  indeed,  in  most  cases  the  death  of  the  child  ha-s 
already  occurred.  Similar  difficulties  and  dangers  to  both 
mother  and  child  recur  at  each  subsequent  labour,  and 
tend  to  increase  in  degree  after  the  third  or  fourth  in  con- 
sequence of  the  increasing  size  of  the  child.  Once  we 
abandon  the  idea  that  pubiotomy  is  a  means  of  ending  a 
particular  labour,  and  regard  it  as  a  means  of  curing  con- 
tracted pelvis,  its  adoption  in  the  first  degree  is  even  more 
strongly  indicated  than  in  the  second,  because,  while 
occasionally  it  may  fail  in  the  lower  limits  of  the  latter 
degree  to  cause  sufficient  permanent  increase  in  size  in 
the  pelvis,  in  the  first  degree  it  will  probably  always  be 
successful. 

It  may  be  asked  how  one  is  to  distinguish  between  the 
upper  limits  of  the  first  degree  of  contraction  and  a  normal 
pelvis.  The  answer  will  be  furnished  by  the  histories  of 
the  patients  concerned.  If  a  woman  whose  measurements 
are  below  normal  has  difficult  and  dangerous  labours 
obviously  due  to  pelvic  contraction,  pubiotomy  is  indicated 
in  order  to  produce  safe  and  easy  labours. 

Third  Point. — Pubiotomy  is  not  an  alternative  to 
Ccesarean  section  any  more  than  is  the  wiring  of  a  frac- 
tured hone  an  alternative  to  amputation  of  the  limb.  Of 
necessity,  any  observations  on  this  point  are  in  the  nature 
of  a  repetition.      Once  it  is  admitted  that  pubiotomy  is 
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safe,  and  that  it  produces  permanent  cure,  then  it  takes 
its  place  according!}' ;  while  Ctpsarean  section,  on  the  other 
hand,  is  only  a  means  of  effecting  the  termination  of  a 
particular  labour.  It  has  its  uses.  For  example  :  in  an 
elderly  patient,  who  is  not  likely  to  become  pregnant  again, 
it  is  a  more  certain  method  of  ensuring  the  bii'th  of  a  living 
child,  since  the  ordinary  dangers  of  labour  are  avoided. 
If  it  was  a  suitable  operation  to  perform  late  in  the  second 
stage,  I  should  advise  its  adoption  in  primipara^  who  came 
under  treatment  too  late  for  an  early  pubiotomy,  because 
I  believe  almost  all  the  risks  associated  with  the  latter 
operation  are  due  to  its  late  performance.  Unfortunately, 
however,  Caesarean  section  is  equally,  or  even  more,  un- 
suited  for  such  cases  on  account  of  the  risk  of  an  existing 
infection  of  the  uterus. 

Fourth  Poi}it. — Pubiotomy  sJiouJd  never  he  postponed 
willingly  to  the  end  of  the  second  stage,  hut  slioidd  really  he 
carried  out  independently  of  pregnancy  when  its  effects  are 
likely  to  he  required.  So  far  as  my  experietice  goes,  the 
two  principal  causes  of  injury  during  or  after  pubiotomy 
are  :  first,  the  penetration  of  the  bladder  by  the  pubiotomy 
needle;  and,  secondly,  the  combined  association  of  the 
presence  of  blood  beneath  the  vaginal  mucous  membrane 
and  a  gap  in  the  bon}  sup})ort  at  the  site  of  incision. 
Penetration  by  the  needle  does  not  concern  us  at  the 
moment,  while  the  other  causes  do.  There  is  always 
bound  to  be  a  certain  amount  of  hemorrhage  at  the 
moment  of  operation  as  a  result  of  small  injuries  to  the 
vulvar  venous  plexus.  This  blood  cannot  readily  escape, 
and  consequently  tends  to  dissect  a  space  for  itself  between 
the  bone  and  the  mucous  membrane,  and  there  to  form  a 
ha^matoma.  Further,  at  the  point  of  separation  of  the 
€nds  of  the  bone,  there  is  a  gap  which  leaves  the  vaginal 
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walls  unsupported.  As  a  result,  when  the  vagina  is  forced 
to  dilate  hy  the  descendino-  head,  it  tends  to  tear  where  it 
is  unsupported,  and  this  tearing  is  made  more  extensive 
by  the  haematoma  behind  it.  Such  an  accident  is  most 
prone  to  occur  when  delivery  is  effected  in  primipara*  by 
the  forceps  inmiediately  after  the  pubiotomy.  It  is  less 
likely  to  occur  if  delivery  is  spontaneous,  and  still 
less  likely  to  occur  if  the  operation  has  preceded  labour 
by  some  days  or  weeks.  In  other  words,  the  more 
complete  the  recovery  of  the  soft  parts  from  the 
trauma  of  tlie  operation,  the  less  likely  is  laceration 
to  occur,  and  the  smaller  will  be  its  eff'ects  if  it  should 
occur.  This  suggests  that  the  ideal  time  at  which  to  per- 
form pubiotomy  is  when  the  patient  is  not  pregnant,  be- 
cause then  the  vulvar  blood  supply  will  be  at  its  smallest. 
Indeed,  the  only  objection  that  can  be  raised  to  such  a 
practice  is  that  the  patient  might  never  require  the  effects 
of  the  operation — that  is,  she  might  never  again  become 
pregnant.  Wlien,  however,  future  pregnancies  are  fairly 
certain  to  occur,  I  should  advise  operation  independently 
of  them.  Further,  I  think  it  is  a  matter  for  consideration 
as  to  whether  when  in  a  primipara  the  existence  of  con- 
traction is  not  recognised  until  the  patient  is  in  or  very 
near  labour,  we  should  not  deliver  her  by  Ca-sarean  section, 
and  perform  pubiotomy  at  a  subsequent  date  for  the  benefit 
of  future  labours. 

Fifth  Point. — Every  effort  sliould  be  made  to  prevent 
hony  unio7i  of  the  cut  surface-''.  I  think  I  am  right  in  say- 
ing that  when  pubiotomy  was  introduced  one  great  advan- 
tage it  was  said  to  possess  over  symphysiotomy  was  that 
bony  union  of  the  cut  surface  usually  followed.  This  was 
believed  to  be  an  advantage,  because  it  was  supposed  that 
without  such  union  the  pelvic  girdle  would  be  impaired. 
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and  there  would  be  interference  with  the  power  of  walking. 
Such  a  supposition  is,  of  course,  untenable,  as  is  amplj^ 
proved  by  cases  in  which  the  piece  of  bone  between  the 
saw-cut  and  the  symphysis  lias  come  away  without  harm 
to  the  patient,  and  by  the  ambulatory  powers  of  women 
who  have  been  born  with  a  split  pelvis.  On  the  other 
hand,  the  occurrence  of  bony  union  prevents  any  consider- 
able permanent  increase  in  the  size  of  the  pelvis,  and  pre- 
vents any  separation  of  the  bones  during  labour.  It  can 
best  be  avoided  by  refraining  from  the  prolonged  use  of  the 
pubiotomy  belt,  by  allowing  patients  early  movement,  and 
by  getting  them  out  of  bed  as  soon  as  possible  after  opera- 
tion . 

The  following  history  is  an  interesting  example  of  the 
importance  of  this  point  : — 

Mrs.  M.  G.  (Case  No.  17),  pelvis  measuring  9.3  cms. 
in  the  conjugate,  and  10.5  cms.  in  the  transverse,  had 
pubiotomy  perfoiined  by  me  in  November,  1913.  a  living 
child  being  delivered.  According  to  the  practice  of  that 
date,  she  was  kept  very  quiet  after  the  operation,  with  the 
result  that  bony  union  took  place  at  the  incision.  She 
returned  to  the  hospital  in  February,  191G,  and,  in  con- 
sequence of  the  failure  of  the  head  to  enter  the  brim.  Dr. 
Purefoy  had  to  perform  a  second  pubiotomy  on  the  opposite 
side,  a  living  child  being  extracted  by  the  forceps.  She 
came  into  hospital  again  in  January,  1919,  the  condition 
then  being  that  my  incision  was  united  by  bony  union,  and 
the  incision  left  by  Dr.  Purefoy  by  fibrous  union  as  diagnosed 
at  the  time,  and  as  proved  by  a  subsequent  skiagram.  The 
membranes  had  ruptured  before  admission,  and  the  patient 
had  very  poor  uterine  contractions.  She  was  given  every 
opportunity  to  deliver  herself,  and  this  failing  owing  io 
the  weak  contractions.  I  had  to  apply   the  forceps,  and 
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delivered  a  living  child  without  the  smallest  difficulty.  I 
think  this  case  conclusively  proves  the  advantage  of  a  non- 
rigid  union  of  the  bones. 

It  may  be  asked  if  it  is  possible  to  guarantee  a  non-bony 
union  by  the  means  I  have  suggested,  and  the  answer  will 
be  tha.t  it  is  not  possible  to  do  so,  but  that  such  union  ';i 
most  likely  to  result,  if  we  deliberately  try  to  produce  it. 
If,  on  the  other  hand,  further  experience  goes  to  show  that 
bony  union  does  result  in  some  cases,  in  spite  of  every 
effort  to  prevent  it,  then  there  will  be  a  legitimate  reason 
for  adopting  some  method  which  will  positively  prevent  -t. 
Such  a  method  might  be  found  in  the  removal  of  the  frag- 
ment of  bone  between  the  saw-cut  and  the  symphysis — a 
procedure  which  does  not  seem  to  give  rise  to  any  incon- 
venient conseiiuences.  For  the  moment,  however,  results 
appear  to  indicate  that  such  a  step  is  unnecessary.  Once 
it  is  shown  to  be  necessary,  I  do  not  see  that  we  need  have 
any  hesitation  in  adopting  it. 

It  may,  further,  be  asked  whether,  even  if  non-bony 
union  results,  its  fibres  w411  stretch  sufficiently  to  allow 
increase  in  size  of  the  pelvis  at  subsequent  labours.  Here, 
I  think,  we  are  on  surer  ground.  So  far  as  my  own  ex- 
perience goes,  at  any  rate,  delivery  occurs  without  diffi- 
culty. The  explanation  is  probably  to  be  found  in  the 
softening  and  general  relaxation  which  is  known  to  occur 
in  the  hbrous  ligaments  of  the  jielvis  towards  the  end  of 
l)regnancy,  and  which  permits  a  slighi  temporary  increase 
in  the  pelvic  diameters  during  labour.  In  this  case  again, 
if  a  more  extended  experience  shows  that  a  sufficient  m- 
crease  in  the  pelvic  diameters  is  not  to  be  obtained  in  this 
way,  it  is  possible  that  a  bone-grafting  operation  might 
give' good  results.  For  the  moment,  however,  as  I  have 
Lid  above,  results  appear  to  indicate  that  such  a  step  is 
unnecessarv. 
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The  difficulties  in  the  way  of  adopting  such  procedures 
as  either  excision  of  a  piece  of  bone  or  bone-grafting  are 
not  to  be  found  in  their  inherent  risks,  which  only  occur 
once  in  the  woman's  life,  and  which  must  be  far  less  than 
the  risks  of  repeated  Ca?sarean  sections.  They  rather  lie  in 
the  direction  of  determining  whether  the  operation  will  be 
subsequently  needed  or  not.  My  point,  however,  is  that 
if  the  patient  wishes  to  have,  and  is  likely  to  have,  further 
pregnancies,  even  a  bone-grafting  operation  is  a  preferable 
procedure,  once  it  is  proved  to  be  necessary,  to  repeated 
C£esarean  sections. 

It  is  also  possible  that  both  bony  and  fibrous  union  might 
be  avoided  by  exposing  the  line  of  incision  and  bringing 
a  piece  of  the  pubic  fat  between  the  bones.  On  these 
points,  however,  1  do  not  want  to  express  a  definite 
opinion  :  first,  because  I  do  not  know  that  any  of  them 
is  necessary;  and,  secondly,  because  I  only  want  to  insist 
on  facts  which  I  regard  as  established. 

The  foregoing  five  points  constitute  the  main  argument 
of  this  paper,  and  I  should  like  to  supplement  them  by  a 
few  words  on  certain  alterations  in  the  usual  technique  of 
the  operation. 

The  first  point  on  which  T  must  insist  is  the  necessity 
for  accurate  measurement  of  the  internal  diameters  of  the 
pelvis,  and  the  exclusion  of  such  degrees  or  types  of  con- 
traction as  we  cannot  hope  to  overcome  by  division  of  the 
puliic  bone.  It  is  extraordinary  that  at  the  present  day 
there  are  still  so  many  obstetricians,  possessing  the 
highest  skill  and  knowledge,  who  consider  that  they 
cannot  measure  a  pelvis  with  Skutsch's  pelvimeter,  or  who 
think  that  its  use  is  unnecessary.  I  am  aware  that  great 
advances  have  been  made  in  measuring  by  means  of  .r-ray 
photographs,  and  such  results  are  probably  quite  satisfac- 
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tory  if  obtained  by  a  radiologist  accustomed  to  make  them. 
The  clinical  difficulties  in  the  way  of  the  general  extension 
of  the  practice  are,  however,  very  great.  The  ordinary 
en-or  of  a  man  accustomed  to  the  use  of  the  Skutsch  instru- 
jnent  ought  to  be  something  less  than  0.3  cms.,  and  this 
gives  sufficiently  good  working  results.  The  necessity  for 
accurate  measurement  lies  in  the  necessity  for  excluding 
from  operation  cases  in  wliich  the  pelvis  is  too  small  to 
allow  the  subsequent  delivery  of  the  foetus  alive  and  in 
good  condition,  without  injury  to  the  mother.  The  lowest 
limit  is,  I  think,  rightly  put  at  7  cms.  in  the  case  of  a  flat 
pelvis,  and  7.5  cms.  in  the  case  of  a  generally  contracted 
pelvis.  The  first  case  on  which  pubiotomy  was  performed 
in  the  Rotunda  Hospital  is  an  example  of  the  results  of 
operating"  below  this  limit.  In  this  patient  the  conjugate 
measured  6.5  cms.  The  child,  it  is  true,  was  delivered 
alive,  but  of  her  four  subsequent  labours,  one  ended  in 
craniotomy  and  three  in  Cfesarean  sections.  I  have  ex- 
-cluded  this  case  from  my  statistics  because  it  does  not 
fulfil  the  conditions  laid  down.  We  have  no  record  in  the 
hospital  of  any  similar  case  so  far  as  subse<iuent  labours 
were  concerned. 

I  do  not  propose  to  enter  into  a  description  of  the  opera- 
tion itself,  as  it  is  too  well  known.  There  are  just  a  couple 
of  points  to  which  I  must  refer.  I  do  not  like  Bumm's 
sharp  pubiotomy  needle,  because  its  point,  if  pressed 
against  the  bone,  tends  to  stick  in  the  latter,  and  if  allowed 
to  leave  the  bone  tends  to  wander  into  the  bladder.  I  usa 
a  blunt  Doderlein's  needle,  the  elbow  of  which  I  have 
straightened,  so  that  it  is  no  longer  right-a-ngled,  but  car- 
ries its  curve  in  the  continuation  of  the  handle,  as  in  the 
case  of  Bumm's  needle.  This  necessitates  making  a  nick 
in  the  skin  to  allow  its  entrance  and  another  for  its  exit. 
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I  think  it  is  a  matter  for  further  consideration  as  to 
whether  the  subcutaneous  method  is  advisable  when  the 
operation  is  performed  under  the  most  favourable  circum- 
stances. When  the  operation  is  done  at  the  end  of  labour, 
just  prior  to  delivery,  the  subcutaneous  method  undoubt- 
edly possessed  advantages.  On  the  other  hand,  I  am 
inclined  to  think  that  in  operations  done  at  the  time  of 
election  it  will  be  found  wise  to  make  a  small  incision 
above  the  pubis,  to  separate  the  bladder  from  the  back  of 
the  pubic  bone  in  the  region  of  the  saw-cut,  and  to  pass 
the  needle  from  above  downwards.  I  think  this  is  a  more 
surgical  performance,  and  therefore  likely  to  be  adopted. 

If  the  subcutaneous  method  is  adopted,  the  condition  of 
the  inside  of  the  bladder  must  always  be  examined.  This 
should  be  done  as  soon  as  the  needle  has  been  passed,  and 
before  the  saw  is  pulled  into  place,  with  the  object  of  ex- 
cluding positively  the  entrance  of  the  needle  into  the 
bladder.  My  ow^n  practice  is  to  pass  a  catheter  as  soon  as 
the  needle  has  been  introduced.  If  any  drops  of  urine  in 
the  bladder  are  clear,  it  is  a  sign  that  all  is  well.  If,  on 
the  other  hand,  there  are  any  drops  of  blood,  then  a  little 
fluid  should  be  injected  into  the  bladder  and  the  anterior 
wall  carefully  examined  with  the  catheter  in  order  to  detect 
by  sound  and  touch  whether  the  needle  has  really  entered 
or  not.  The  presence  of  a  little  blood  in  the  urine  does  not 
necessarily  mean  penetration  of  the  bladder  wall. 

If  penetration  does  occur,  then  the  operation  must  be 
abandoned  for  the  time  being  if  it  is  possible  to  do  so, 
and  when  next  attempted  should  be  done  by  the  open 
method  at  the  opposite  side.  If  its  immediate  performanae 
is  essential,  as  in  the  case  of  a  patient  w^ell  advanced  in 
the  second  stage,  the  same  course  must  be  adopted.  On 
no  account  is  it  permissible  to  pull  the  saw  into  position 
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by  a  needle  which  has  penetrated  the  bhidder,  as  sub- 
sequently the  inchided  bit  of  bladder  wall  would  be  cut 
through  by  the  saw,  and  a  large  opening  result.  On  the 
other  hand,  a  mere  puncture  is  probably  of  little  import- 
ance if  care  is  taken  to  empty  the  bladder  at  short  intervals 
during  the  next  week. 

The  only  objection  that  can  be  legitimately  urged  against 
pubiotomy  is  the  slight  uncertainty  that  exists  as  to  the 
exact  position  of  the  needle-point  at  the  moment  it  is  pass- 
ing over  the  uj^per  margin  of  the  pubis.  This  uncertainty, 
added  to  the  slight  variation  that  may  exist  in  the  exact 
relation  of  the  anterior  wall  of  the  bladder  to  the  same 
region,  may  result  in  perforation  of  the  bladder  wall.  It 
is  for  this  reason  that  I  so  strongly  urge  the  performance 
of  the  operation  as  long  before  labour  as  possible,  because 
then  all  uncertainty  can  be  removed  by  performing  the 
operation  by  the  open  method. 

At  the  present  time  it  is  very  difficult  to  get  an  oppor- 
tunity of  examining  patients  suffering  from  deformity  pre- 
vious to  labour,  because  neither  the  patient  herself  nor  the 
general  practitioner,  who  knows  of  her  case,  appreciates 
the  importance  of  an  early  diagnosis.  This,  however,  is 
only  a  matter  of  education,  and  once  its  importance  is 
recognised,  then  women  in  whom  deformity  is  suspected 
will  come  under  treatment  in  good  time.  The  object  of 
this  paper  is  to  remove  the  false  impressions  that  surround 
the  operation,  and  any  intrinsic  uncertainties  that  attach 
themselves  to  its  performance.  Hence,  I  strongly  urge  on 
medical  men  the  necessity  for  early  diagnosis  in  order  that 
early  treatment  may  follow. 

I  may  say  a  word  to  emphasise  the  importance  of  using 
sharp  saws.  Operators  of  non-mechanical  tendencies  are 
apt  to  think  that  because  the  instrument  once  was  a  saw 
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it  remains  so  indefinitely.  This  is  a  fallacy,  which  leads  to 
a  lengthy  forcing  of  the  saw  through  the  bone,  with  atten- 
dant sawing  of  the  skin  and  soft  parts. 

The  after-treatment  of  the  case  is  of  much  importance. 
Bony  union,  being  not  only  unnecessary  but  detrimental, 
must  be  avoided.  At  the  same  time  the  necessary  approxi- 
mation of  the  bones  must  be  ensured.  I  am  inclined  to 
think  that,  even  if  no  particular  care  be  taken,  this  ap- 
proximation will  occur  siiontaneousiy.  It  is,  however, 
well  to  apply  a  pubiotomy  belt  as  soon  as  the  operation  is 
done,  and  to  have  the  belt  in  place  during  labour  to  avoid 
undue  separation  of  the  bones.  On  the  other  hand,  it 
must  not  be  too  tight  to  allow  the  correct  amount  of  separa- 
tion. It  may  be  taken  off  as  soon  as  the  l^ones  tend  to 
remain  in  fairly  close  apposition  of  their  own  accord,  and 
this  will  be  probably  about  the  fourth  or  fifth  day.  Any 
movements  of  the  patient  which  do  not  cause  pain  may  be 
allowed.  There  should  be  little  or  no  tenderness  in  the 
region  of  the  incision,  and  its  occurrence  usuallv  shows 
that  some  infection  has  occurred.  Tlie  patient  may  leave 
her  bed,  if  convalescence  has  been  normal,  any  time  after 
the  tenth  day,  when  there  should  be  no  impairment  of  the 
power  of  walking  other  than  a  slight  stiffness,  which  soon 
passes  off. 

In  conclusion,  I  should  like  to  suggest  that  there  ai'e 
certain  points  in  regard  to  pubiotoijiy  which  we  must  con- 
-sider  to  be  proved,  and  which  may  be  summarised  as 
follows  : — 

1.  Pubiotomy  is  a  safe  operation. 

2.  It  both  enables  a  particular  laboui*  to  be  terminated 
satisfactorily,  and  it  cures  certain  degrees  and  types  of 
tiontracted  pelvis. 

T.  2  o 
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3.  It  should  be  performed  as  long  before  the  dehverj-  of 
the  patient  as  possible. 

4.  Bony  union  of  the  cut  surfaces  is  unnecessary  and 
disadvantageou.?. 

On  the  other  hand,  there  are  certain  point >  which  are 
still  to  be  decided,  and  amongst  them  I  may  mention 
three  : — 

Should  pubiotomy  be  performed  independently  of  preg- 
nancy and  labour? 

Should  it  be  done  by  the  open  method? 

Should  any  special  steps  be  taken  to  prevent  bony  union? 

Prima  facie,  it  would  appear  as  if  the  first  two  questions, 
at  all  events,  should  be  answered  in  the  affirmative,  and 
that  by  so  doing  we  shall  prevent  complications. 

It  seems  to  me  that  it  will  require  some  very  powerful, 
not  arguments  but  facts,  to  disprove  the  statema^ts  I  have 
made  in  the  foregoing  paper,  and  the  consequences  I  have 
deduced  from  them.  They  will  certainly  not  be  disproved 
by  the  old  fable  of  the  number  of  crippled  women  who 
have  been  seen  after  pubiotomy,  because  I  do  not  think 
anyone  quite  believes  in  them  any  longer.  Nor  can  that 
very  hoary  obstetrical  stumbling  block  serve  as  an  obstruc- 
tion— that  the  operation  is  unsuitable  for  performance  by 
the  general  practitioner.  Of  course  it  is  unsuitable,  if  for 
no  better  reason  than  that  the  only  cases  in  which  he  is 
likely  to  be  called  on  to  perform  it  are  those  in  which  im- 
mediate delivery  is  necessary,  and  in  which,  consequently, 
it  is  most  likely  to  be  difficult  and  complicated.  But, 
surely,  obstetrical  specialists  must  be  very  hard  set  for  an 
objection  if  they  have  to  resort  to  one  of  this  type. 

The  part  to  be  played  by  the  general  practitioner  in 
regard  to  pubiotomy  is  of  considerable  importance.  It 
consists  in  sending  patients  in  whom  he  suspects  the  exist- 
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ence  of  contracted  pelvis  for  accurate  diagnosis  and  surgical 
treatment  at  as  early  a  period  in  pregnancy  as  possible,  or 
even  before  pregnancy  occurs,  and  not,  as  is  so  often  the 
case  at  present,  after  the  patient  has  come  into  labour. 

I  said  at  the  beginning  that  plain  speaking  was  neces- 
sary, and  now  I  make  no  apology  for  my  last  sentence. 
The  operating  obstetrician  and  gynaecologist  of  to-day  has 
no  right  to  allow  himself  to  be  prejudiced  by  the  unproved 
criticisms  and  traditions  of  others  in  regard  to  an  operation 
which  offers  so  much  benefit  to  the  great  majority  of 
women  suffering  from  contracted  pelvis. 


Dr.  Gibbox  FitzGibbox  asked  whether  Dr.  Jellett  had  an 
experience  which  would  lead  him  to  believe  that  the  same 
enlargement  of  the  pelvic  brim  would  follow  pubiotomv  done 
m  the  non-pregnant  state  as  when  done  at  the  end  of  preg- 
nancy, as  he  thought  the  pelvic  bones  would  not  expand,  and 
that  bony  union  would  be  more  likely  to  follow.  He  thought 
that  when  the  necessity  for  pubiotomy  arose  in  labour  the 
results  of  the  operation  were  very  satisfactory,  as  shown  by 
Dr.  Jellett 's  tables,  and  that  when  the  operation  had  been 
done  the  prophylactic  effect  of  the  operation  applied  to  the 
subsequent  labours,  and  that  little  more  was  to  be  gained  by 
domg  the  operation  in  anticipation  of  its  being  required 

Sir  William  Smyly  said  that  in  cases  of  flat  pelvis  with  a 
true  conjugate  of  less  than  three  inches  he  would  still  advi.e 
Caesarean  section,  for,  although  he  was  impressed  bv  Dr 
Jellett  s  views,  and  the  arguments  by  which  thev  were"  sup- 
ported, he  was  not  altogether  convinced  that  the  permanent 
enlargement  resulting  from  pubiotomv  would  in  such  cases 
generally  be  sufficient  to  ensure  the  passage  of  a  full-term 
child.  It  would  seriously  affect  the  reputation  of  an  operator 
If,  havmg  performed  a  serious  operation  befoi-e  term  with  the 
express  purpose  of  securing  an  easier  deliverv,  he  were 
obliged  to  do  It  again  during  labour.    Yet  it  was  admitted  that 
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where  bony  union  occurred  that  would  be  likely  to  happen. 
Dr.  Jellett  believed  that  such  union  could  with  certainty  be 
prevented;  but  that  remained  to  be  proved.  Nor  was  it 
certain  that  when  it  did  not  occur  sufficient  permanent  en- 
largement would  be  secured;  that  was  really  the  question  at 
issue.  If  it  could,  then  Dr.  Jellett 's  position  was  secure,  but 
if  it  failed  to  do  so  in  a  considerable  proportion  of  cases,  it 
would  have  to  be  abandoned.  The  histories  of  the  eases 
delivered  in  the  Eotunda  Hospital  by  pubiotomy,  as  regarded 
their  subsequent  confinements,  supported  Dr.  Jellett 's  views. 
His  (Sir  \V.  Smyly's)  personal  experience  of  prophylactic 
pubiotomy  was  limited  to  one  case  in  which  Dr.  Jellett  had 
perfoi-med  the  operation  some  weeks  before  term,  and  whose 
subsequent  confinement  was  normal.  If  this  operation  really 
resulted  in  a  radical  cure  there  was  'much  in  favour  of 
its  early  performance,  both  with  regard  to  the  patient's  safety 
and  the  operator's  convenience.  He  had  never  heard  of  its 
having  been  suggested  bj'  anyone  before,  and,  therefore,  he 
believed  the  suggestion  to  have  originated  with  Dr.  Jellett. 

Dr.  Hastings  Tweedy  agreed  with  the  Master  of  the 
Eotunda  Hospital  as  to  the  great  obstetrical  value  to  be 
attached  to  pubiotomy.  The  paper  to  which  they  had  listened 
proved  convincingly  that  the  operation  should  (in  suitable 
(;ases)  be  performed  early  in  the  first  stage  of  labovu*  rather 
than  when  the  vitality  of  the  infant  had  suffered  by  long  and 
ineffectual  methods  of  delivery.  He  could  not  approve  of  sub- 
jecting an  unimpregnated  woman  to  the  inconvenience  of  this 
operation  on  the  off  chance  that  it  might  on  some  future  occa- 
sion mitigate  the  perils  of  delivery.  For  similar  reasons  he 
would  disapprove  of  its  performance  early  in  pregnancy.  It 
could  not  be  claimed  at  present  that  the  operation  would  pro- 
cure with  certainty  a  normal  delivery,  and  it  is  very  unlikely 
that  bones  united  by  fibrous  tissue  would  have  the  same 
degree  of  expansion  as  is  present  immediately  after  their 
severance. 

Dr.  Soi.omons  thought  that  a  prophylactic  pubiotomy  on 
the  non -impregnated  woman  would  be  reckless.  It  seemed 
to  him  that  real  advance  would  be  made  if  pubiotomy  were 
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performed  after  the  child  had  become  viable.  By  waiting  for 
this  period  in  pregnancy  there  would  be  time  for  the  soft  parts 
to  recover  if  labour  started  at  term,  or  if  the  operation  induced 
a  premature  labour,  the  child  would  be  viable.  He  noted  that 
Dr.  Jellett  was  one  of  those  mIio  did  not  mind  a  delivery  per 
vias  7iaturales  after  Csesarean  section.  He  (Dr.  Solomons) 
had  reported  one  such  case.  According  to  figures  published 
by  Hartmann  some  years  ago,  the  statistics  of  repeated 
Caesarean  section  were  better  than  those  for  the  single 
operation. 

Dr.  Purefoy  said: — Dr.  Jellett 's  paper  shows  how,  in  cer- 
tain cases  the  operation  of  pubiotomy  may  bring  about  a  cure 
of  pelvic  deformity,  and  the  escape  from  the  dangers  and 
difficulties  caused  by  it  in  parturient  women.  How  far  it  may 
be  found  advisable  in  the  future  to  perform  prophylactic 
pubiotomy  only  a  long  experience  will  enable  us  to  decide. 


AN  OSTEO-FIBEOMA  OF  THE  KIDNEY  REGION. 

By    BETHEL    SOLOMONS,  M.D.,  F.R.C.P., 

Gynaecologist  to  Mercer's  Hospital,  Dnblin, 

AND 

J.    T.  WIGHAM,   M.D., 

Pathologist  to  Mercer's  Hospital,  Dublin. 
[Read  in  the  Section  of  Obstetrics,  March  21,  1919.] 

The  tumour  was  removed  from  a  woman,  aged  52,  a  multi- 
para, who  had  ceased  menstruating  seven  years  previously. 
She  consulted  one  of  us  (B.  S.)  because  she  felt  "some- 
thing coming  down  in  the  passage."  On  examination  of 
the  extern  genitals  a  cystocele  was  evident.  On  placing 
the  hand  on  the  abdomen,  a  tumour  was  found  reaching 
to  the  ensiform  cartilage ;  this  was  separable  from  a  small 
fibroid  uterus,  but  it  was  impossible  to  say  (without 
anaesthesia)  whether  the  large  tumour  was  connected  with 
the  pelvic  organs  or  not.  The  patient  was  not  aware  of 
the  presence  of  the  abdominal  tumour,  and  it  was  difficult 
to  decide  whether  to  inform  her  about  it.  As  there  was  a 
possibility  of  malignancy,  or  at  any  rate  of  potential  malig- 
nancy, the  information  was  given  ;  operation  was  advised, 
and  accepted.  An  exploratory  sub-umbilical  incision  was 
made.  It  was  soon  discovered  that  there  was  a  fibroid 
uterus,  and  that  the  large  tumour  had  no  connection  with 
the  pelvic  organs.  The  incision  was  then  extended 
upwards  and  downwards.  On  passing  the  hand  over  the 
tumour  it  was  found  to  be  hard  as  bone  in  one  situation, 
and  the  possibility  of  int)'a-al)doiiiinal  pregnancy  was  con- 
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sidered.  The  capsule  was  opened,  and  the  tumour  was 
easily  separated  from  its  under  surface  in  the  right  suo- 
costal  region  and  down  to  the  l)rim  of  the  x^elvis,  but  in 
the  left  subcostal  region  there  seemed  to  be  a  pedicle  ;  this 
proved  on  examination  to  be  the  left  kidney,  which  was 
found  to  be  intimately  associated  with  the  tumour.  It 
was  impossible  to  tell  the  nature  of  the  tumour  at  this 
stage,  but  it  was  so  closely  incorporated  with  the  kidney 
that  it  was  decided  to  remove  the  tumour  and  the  kidney. 
The  cavity  was  drained  extraperitoneally,  and  the  ab- 
domen was  closed.  The  convalescence  was  without  in- 
cident for  three  weeks,  when  an  abscess  developed,  which 
was  opened  and  drained.     After  this  the  cure  was  rapid. 

Pathological   Eeport. 

The  weight  of  the  tumour  is  10  lbs.  1  oz.  Its  length  is 
lOJ  by  9J  inches.  It  is  attached  to  the  kidney,  from  which 
it  is  sharply  marked  off.  Microscopically  it  does  not 
penetrate  into  that  organ,  but  appears  to  compress  it;  the 
■only  connection  appears  to  be  an  occasional  blood-vessel 
running  from  the  kidney  into  the  tumour.  To  the  naked 
eye,  the  central  parts  a]:)pear  to  be  largely  necrotic,  cal- 
cification being  evident  in  a  few  places,  and  obvious  bones 
being  also  present.  The  tumour  is  histologically  a 
fibroma,  the  parts  near  the  kidney  and  the  bones  are  so 
cellular  as  almost  to  resemble  a  spindle-cell  sarcoma,  while 
the  rest  shows  a  variable  amount  of  nuclei  embedded  in  a 
hyaline-looking  matrix,  which  gradually  diminish  in 
number  until  in  the  necrotic  portions  the  tissue  is  ap- 
parently completely  structureless.  The  bones  are  can- 
cellous, with  many  large  nucleated  and  giant  cells  in  the 
marrow.     The  vessels,  wliicli  even  when  large  have  little 
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wall  beyond  a  layer  of  endothelial  cells,  are  in  most  parts 
surrounded  by  a  dense  mass  of  small  round  cells. 

The  origin  of  the  growth  is  impossible  to  determine.  It 
is  probably  developmental.  It  cannot  be  called  a  kidney 
tumour,  for,  although  closely  incorporated  with  the  kidney, 
it  does  not  spring  from  this  organ.  For  want  of  a  better 
name,  it  might  be  called  an  osteo-fibroma  of  the  kidney 
region. 


PATHOLOGICAL    REPORT    OF    THE    ROTUND.'V, 
HOSPITAL  FOR  THE   YEARS   1916-18. 

By  ROBERT    J.  ROWLETTE.  M.D.,  F.R.C.P.I.  ; 

Pathologist  to  Rotunda  Hospital,  Dublin. 

[Head  in  the  Section  of  Pathology,  March  28,  1919.] 

[Mv  absence  on  service  in  France  last  winter  prevented 
tlie  presentation  to  the  Section  of  the  usual  annual  Patho- 
logical Report  of  the  Rotnnda  Hospital.  The  present 
report  deals,  therefore,  with  a  period  of  two  years,  from 
November  1,  1916,  to  October  31,  1918.  Professor  Box- 
well  had  charge  of  the  laboratory  during  my  absence,  and  I 
am  indebted  to  his  careful  records  for  my  knowledge  of  the 
work  performed  for  the  ]ieriod  from  August  1.  1917,  to 
May  15,  1918— R.  J.  R.] 

379  specimens  were  examined,  exclusive  of  356  speci- 
mens of  nrine  sent  for  special  report.  The  amount  of 
material  is  in  some  respects  below  the  average.  This 
decrease  is  due,  not  to  any  decrease  in  the  scheme  of  work 
in  the  house  but  to  the  fact  that  in  the  variety  of  Acting 
Masters  who  liave  held  office  in  the  recent  abnormal  years, 
some  place  less  reliance  on  laboratory  help  than  others. 

C'urettings  and  other  fragments  for  purposes  of  diagnosis 
were  examined  on  74  occasions.  Of  the  88  curettings  ex- 
amined, 21  were  classed  as  septic,  or  simple  inflannuatory. 
They  presented  little  or  no  glandular  change ;  while  the 
17  classed  as  glandular  showed  distinct  hypertrophy  of  the 
glands.  In  three  cystic  changes  were  present.  Xo  case 
of  tuberculous  endometritis  was  encountered.     \A'e  regard 
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this  condition  as  very  rare,  the  uterus  showing  in  its  com- 
parative immunity  to  tuberculous  infection  a  marked  con- 
trast to  the  Fallopian  tubes.  This  immunity  may,  in  fact, 
be  explained  by  the  periodic  flooding  and  shedding  of  the 
superficial  layers,  often  endometrious,  at  each  menstrual 
period. 

Two  cases  of  epithelioma  of  the  vagina  were  met,  the 
first  ^^e  had  seen  for  several  years.  Curiously  enough, 
the  two  operations  wei'e  performed  the  same  week.  In 
one,  the  tumour  w^as  quite  superficial;  in  the  other,  there 
was  extensive  involvement  of  the  vaginal  wall.  In  both, 
the  site  was  on  the  posterior  vaginal  wall. 

Twenty-eight  cases  of  malignant  disease  of  the  uterus 
were  dealt  with  by  operation,  as  against  22  in  the  previous 
two  years.  Of  tiiese,  17  were  epithelioma  of  the  cervix, 
1  adeno-carcinoma  of  the  cervix,  3  adeno-carcinoma  of  the 
body,  and  7  sarcoma  of  the  body.  The  number  of  sar- 
comata is  much  above  the  average.  Both  types  were 
met — 4  of  the  most  frequent  form,  sarcoma  of  the  endo- 
metrium, all  originating  from  the  usual  site,  the  fundus 
uteri ;  and  3  occurring  in  pre-existing  myomata.  In  the 
latter,  the  muscular  type  of  the  cells  is  readily  observed  in 
♦sections. 

Seventy  cases  of  myoma  were  examined.  In  25, 
secondary  changes  othei'  than  fibrosis  had  occurred.  The 
conditions  were  classified  as  follows  : — Grey  necrosis,  9 ; 
red  necrosis,  4;  mucoid  degeneration,  6  ;  cyst  formation,  1 ; 
inflammation,  4;  calcification,  4;  sarcoma,  3. 

One  case  of  adeno-myoma  was  met.  The  tumour  was 
single,  situated  at  the  fundus,  protruding  into  the  cavity, 
and  about  the  size  and  shape  of  a  small  orange.  The 
glands  were  large,  lined  with  a  single  layer  of  columnal 
epithelium.      AVe  have  only   twice   before  met  this  con- 
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dition,  and  in  spite  of  the  teaching  of  so  great  an  authority 
as  Cullen,  it  must  be  regarded  as  rare. 

Of  the  42  cases  of  cyst  of  the  ovary,  '26  were  proliferating 
cyst-adenoma,  8  were  proUferating  papillo-cystoma,  7 
were  ordinary  enteric  cysts,  and  3  were  dermoids.  Of  the 
papillary  cysts,  5  were  microscopic  and  minute  evidence 
of  malignancy.  One  presented  the  curious  feature  of 
invading  a  co-existing  myoma  of  the  uterus.  In  two  cases 
there  were  co-existing  cystadenomata  and  dermoids  in  the 
same  ovary. 

Of  the  two  solid  tumours  of  the  ovary,  1  had  carcinoma 
and  1  sarcoma. 

The  number  of  specimens  of  lochia  examined  was  much 
less  than  usual.  The  findings  presented  no  new  feature. 
As  usual,  streptococcus  was  the  most  frequent  finding; 
gonococcus  was  not  once  encountered.  It  has  not  been 
found  in  any  of  the  morbid  puerperal  cases  for  more  than 
four  year?. 


578     PiitJtoInriicdl  Report  of  fhc  Rotunda  Hosjjital. 


Table  I. — Examination  of  Curettings  and  other  Fragments  for  Purposes  of 

Diagnosis. 


Endometritis       .  .  .38 

Erosion  of  cer^-ix  .  .       3 

Epithelioma  of  cervix  .  .       9 

Adeno-carcinoma  of  body  .  7 
Chorionic  villi,  decidua.  &c.  9 
Epithelioma  of  VHt^ina  .        1 


Papillary  tufts  from  ab- 
dominal wound 

Tuberculous  tissue  from 
abdominal  sinus 

Normal,  debris,  &c. 


Table  IT. — Varieties  of  Endoinelritii 


Glandular  (including  5  cystic)    17 
Septic         .          .          .          .21 

Cysts  of  ovary 
Carcinoma  of  ovary 

.     42 
I 

Salpingitis  of  pyosalpinx  (non- 
tuberculous)    .          .          .24 
Salpingitis  (tuberculous)       .      10 
Tubal  pregnancy         .          .       9 
Hsematosalpinx  ...       1 

Sarcoma  of  ovary 
Oophoritis  . 
Parovarian  cyst  . 
Appendix   . 
Abdominal  carcinoma  of 

.       I 

.       7 

1 

.     10 

un- 

Hydrosalpinx     ...       I 

1 

certain  origin  . 

I 

Table  III. — Operation  Specimens. 


Epithelioma  of  vulva  . 

1 

Sarcoma  of  uterus 

7 

Syphilitic  wart  of  vulva 

1 

Mucous  polypus  of  cervix 

6 

Fibroma  of  vulva 

1 

Mvoma  of  uterus 

70 

Fibroma  of  vagina 

1 

Adeno-mvoma  of  uterus 

I 

Epithelioma  of  Vagina 

2 

Fibrosis  uteri 

4 

Epithelioma  of  cervix  . 

17 

Hvdatidiform  mole 

2 

Adeno-carcinoma  of  cervix    . 

I 

Teratarna  (?  double  uterus) 

I 

1  Adeno-carcinoma     of     body 

of  uterus 

3 

Table  IV. — Organisms  Observed  in  or  Isolated  from  the  Lochia  in  Eight-een 
Morbid  Cases. 


Streptococci 
Staphylococci 
Unrecognised  cocci 


11 
3 
4 


B.  coli 

Unrecognised  bacilli 
Negative     . 


HAIR    DYES. 
By  WALTER  G.   SMITH,    M.D.,  F.R.C.P.I.  ; 

Ex. -President,  Rojal  College  of  Physicians; 
Physician   to    Sir  Patrick   Dun's    Hospital,   Dublin. 

[Read  in  the  Section  of  Medicine,  April  4,  1919.] 

A  FEW  words  first  about  the  structure  and  composition  of 
the  shaft  of  the  hair,  the  part  which  is  concerned  in  hair- 
dyes. 

The  hair  shaft  is  a  complex  structure,  and  is  essentially 
composed  of  three  parts  :  (a)  a  thin  transparent  cuticle,  (b) 
a  fibrous  cortex,  which  constitutes  the  bulk  of  the  hair,  and 
(c)  a  central  medulla,  which  is  usually  present  in  thick, 
short,  and  strong  hairs,  but  is  often  absent  in  lanugo,  and 
in  coloured  hair  of  the  scal^).  Some  hair-dyes  affect  only 
the  surface  of  the  hair — e-g.,  Henna — and,  hence,  are  un- 
satisfactory. Others  penetrate  through  the  cortex,  and 
give  therefore  better  results.  The  contour  of  the  hair  varies 
greatly,  and  cross-sections  show  considerable  diversity  of 
form. 

Chemically,  all  skin  structures,  with  the  exception  of 
fat,  belong,  as  already  stated,  to  the  group  of  proteins,  and 
of  certain  derived  forms  of  protein,  termed  scleroproteins 
— viz.,  collagen,  elastin,  and  keratin — which  constitute  the 
■skeletal  frame-work  of  animals.  That  form  of  sclero- 
protein  of  which  hair  is  composed,  is,  as  we  have  seen, 
known  as  keratin,  and  several  varieties  of  keratin  are  re- 
cognised which  can  be  distinguished  by  chemical  means. 

Hair  yields  a  large  proportion  of  cystin,  a  sulpho-amino- 
acid  :  as  much  as  15  per  cent.  The  sulphur  in  cystin  is 
answerable  for  the  staining  produced  by  metallic  hair-dyes, 
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owing  to  the  fact  that  sulphides  of  most  of  the  heavy 
metals — e.g.,  lead,  silver,  and  bismuth — are  black. 

There  are  many  kinds  of  human  hair  as  represented  by 
the  various  races  of  man,  and  these  variations  are  useful 
in  ethnological  classifications.  But  the  character  of  haii- 
with  which  we  are  now  concerned  is  colour.  This,  also, 
varies  greatly  with  the  race  and  with  the  individual. 

Except  among  certain  races — viz.,  Teutons,  Celts,  and 
Finns — dark  or  black  hair  is  the  predominant  colour. 

Black  hair  is  highly  esteemed  by  the  Orientals,  and  in 
the  Eastern  love  poem,  ''  The  Song  of  Solomon"  (v.  11), 
the  amorous  lady  dotes  upon  her  lover  because  "  his  locks 
are  bushy,  and  black  as  a  raven." 

Abundance  of  hair,  alluded  to  above,  was  regarded  as  a 
symbol  of  vigour  and  strength,  and  we  recall  the  story  of 
how  Samson  was  shorn  of  his  strength  and  beguiled  of  his 
seven  locks  of  hair  by  his  traitorous  paramour. 

Conversely,  absence  of  hair  was  regarded  as  a  reproach, 
and  we  are  reminded  of  what  happened  to  the  saucy  chil- 
dren who  called  out  to  Elisha,  "  Go  up,  thou  baldhead." 

People  are  not  always  content  with  the  natural  colour  of 
their  hair,  for  national  customs,  the  vagaries  of  fashion, 
and  the  caprices  of  feminine  vanity  have  for  ages  past  led 
to  the  employment  of  various  agents  for  altering  the  colour 
of  the  hair,  or  for  defeating  the  ravages  of  time. 

I  shall  briefly  refer  to  a  few  of  these  dyes  which  have 
been  or  are  in  common  use.  Dyeing  the  hair  was  much 
practised  by  the  Romans,  and  a  kind  of  gold-dust  was  used 
by  ladies  who  did  not  adopt  borrowed  locks. 

One  of  the  oldest  natural  dyes  is  that  known  as  Henna. 
It  consists  of  the  dried  leaves  of  the  Egyptian  privet, 
Lawsonia  inermis,  N.O.  Lythraceae.  The  leaves  (and  the 
root)  are  made  up  into  a  paste  for  cosmetic  purposes. 
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The  paste  is  applied  for,  say,  two  hours  to  the  scalp  at 
a  temperature  of  45°  C,  under  compresses  of  cotton  main- 
tained at  a  similar  temperature.  The  tint  subsequently 
darkens  on  exposure  to  the  air,  but  the  hair  colouration  is 
not  uniform  or  satisfactory,  because  the  dye  does  not  pene- 
trate into  the  hair;  it  is  merely  a  surface-colouring  agent. 

The  women  of  the  East  stain  their  nails,  finger-tips  and 
eyelids,  and  men  use  it  to  dye  their  beards.  The  reddish 
orajige  colour  it  imparts  is  not  lasting,  and  is  often  deepened 
to  black  by  the  addition  of  other  ingredients. 

Walnut  juice  has  also  been  used  in  the  form  of  tincture 
or  ointment.  Chrysarobin  stains  the  skin  and  hair,  but  is 
obviously  inadmissible  as  a  hair-dye. 

For  many  years  metallic  preparations  of  Hg,  Bi,  Ag, 
and  Pb  were  in  vogue  for  dyeing  hair  by  the  formation  of 
black  sulphides.  Several  sittings  are  requhed,  and  the 
colour  effects  are  not  natural.  Out  of  21  samples  examined 
(England  and  America),  14  were  practically  identical  in 
their  nature,  containing  sulphur  suspended  in  a  lead  solu- 
tion, and  many  were  described  as  "  perfectly  harmless." 
The  prices  varied  from  Is.  to  6s.  a  bottle. 

Two  samples  contained  lead  and  thiosulphate  of  Na. 
The  solution  does  not  precipitate  with  KI,  one  of  the 
ordinary  tests  for  lead,  and  this  fact  is  iraudulently  adver- 
tised as  a  proof  of  absence  of  lead  (Editorial  in  Lancet, 
13th  January,  1877). 

As  another  example  of  metallic  dye  may  be  mentioned 
ammonio-nitrate  of  silver,  with  or  without  pyrogallol, 
which  instantanppusly  reduces  the  silver  salt  to  a  black 
precipitate  of  metallic  silver.  These  nKitallic  dyes  confer 
upon  the  hair  an  unnatural  tint  and  a  sheen,  which  varies 
with  the  light  that  falls  upon  it. 

The  oldest  known  artificial  dye  for  textiles  is  picric  acid, 
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which  was  obtained  from  indigo  in  1771.  Picric  acid 
quickly  stains  animal  tissues — e.g.,  wool,  hair,  skin — but 
Joes  not  affect  cotton.  It  is  not,  however,  applicable  as^a 
Iiair-dye. 

The  colour  of  normal  hair  is  mainly  due  to  two  factors — 
viz.  (a),  diffuse  pigmentation  of  the  shaft;  ih)  dark  granu- 
lar pigment,  a  form  of  melanin,  a  pigment  devoid  of  iron. 
The  proportions  of  these  bodies  vary  much,  and  hence  the 
diversity  of  shades.  The  intrinsic  hair  colour  varies  in 
concentration  from  bright  yellow  to  blond  and  red.  Colour 
is  also  influenced  by  the  presence  or  absence  of  air  in  the 
cortex. 

Increase  of  pigmentation  is  often  associated  with  hyper- 
keratosis— C-Q-,  ichthyosis  hystrix,  moles,  and  acanthosis 
nigricans. 

This  granular  pigment  is  l)leached  by  Hj  O2  alone  :  the 
diffuse  soluble  pigment  by  H20-2  in  presence  of  an  alkali. 

But  modern  hair-dressers  have  not  been  slow  to  avail 
themselves  of  the  resources  of  organic  chemistry,  and  the 
general  tendency  of  modern  dyeing  is  more  and  more  in 
the  direction  of  employing  artificially  prepared  "  synthetic 
dyes"  which  belong  to  the  "aromatic"  class — i.f.,  are 
derivations  of  benzene. 

Modern  dyeing  dates  from  1856,  when  W.  H.  Perkin, 
aged  17,  prepared  the  first  aniline  dye,  mauve,  based  upon 
an  accidental  observation. 

Let  me  call  your  attention  to  one  or  two  of  these  newer 
dyes.  The  one  most  in  favour  appears  to  be  a  product 
termed  para-phenylene  dinmine,  C0H4  (XH2)2  or,  more 
shortly,  diamido-benzol.  This  compound  exists  in  three 
modifications — viz.,  ortho-,  meta-,  and  para-forms. 

The  p-variety  is  coloured  purple  by  FeClj ;  the  m-form 
is  coloured  orange  by  FeClg,  and  is  frequently  used  as  a 
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delicate  test  for  nitrites,  with  whicli  it  forms  "Bismarck 
brown  "  (tri-amido-azo-benzol). 

P-phenylene  diamine  is  extensively  utilised  for  dyeing- 
brown  and  black  fars,  and  the  wearing  of  these  sometimes 
causes  dermatitis  (Ivnowles,  Trans.  Coll.  Phijs.,  Phila- 
delphia, 1916). 

Another  substance,  termed  para-amido-phenol,  may  also 
be  employed  as  a  dye  (Rodinal),  or  its  ally,  Metol,  used  as 
a  developer  by  photographers. ^ 

Each  of  these  substances  is  readily  oxidisable,  even  in 
the  air,  but  to  ensure  a  rapid  colouration  it  is  customary 
to  mix  with  the  dye,  ten  minutes  before  application,  an 
eqital  quantity  of  solution  of  H2O2.  The  peroxide  not  only 
activates  the  pigment,  but  also  corrodes  the  surface  keratin 
and  renders  it  more  permeable. 

After  thorough  shampooing  with  soap  and  water,  the 
mixture  of  peroxide  and  dye  is  carefully  applied  with  a 
hard  brush,  and  allowed  to  remain  for  half  an  hour,  when 
the  scalp  is  shampooed  once  more.  The  tint  can  be  varied 
at  pleasure  by  suitably  aiTanging  the  concentration  of  the 
dye,  and  the  gamut  of  colour  runs  from  black  to  blonde  or 
light  brown.     The  colour  will  last  about  six  weeks. 

As  Dr.  Bunch  points  out,  the  staining  of  the  hair  by 
these  dyes  is  very  thorough,  and  penetrates  not  only  as  far 
as  Huxley's  sheath,  but  also  colours  in  lesser  degree  tlie 
medulla. 

All  this  would  be  well  enough  if  the  procedure  were  free 
from  danger. 

Yet  no  one  who  is  acquainted  with  the  chemical  nature 

*  Benzene  (benzol)    ...  ...  ...  ...  CgH^. 

Di-amido-benzol  (Phenylene-tliamine)  ...  CgH^  (NH^)^. 

Phenol  (carbolic  acid)  ...  ..  ...  CgHj,  OH. 

Amido-phenol  ...  ...  ...  ...  C^H^,  NH.>,  OH. 

T  2  p 
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of  these  "aromatic"  dyes  would  be  surprised  to  hear  of 
undesh-able  results  following  their  use.  As  a  matter  ot 
fact,  there  are  serious  risks  attendant  upon  these  com- 
pounds, both  of  a  local  and  general  character. 

In  Germany  the  sale  of  phenylene-diamine  has  been  for- 
bidden bv  law  since  1906,  nevertheless  it  is  constantly 
mtroduced  into  the  country  from  without.  It  is  also  pro- 
hibited in  France  and  Austria. 

Local  Effects.— Mixny  examples  of  severe  dermatitis 
caused  by  phenylene-diamine  are  on  record.  The  skin 
reaction  mav  be  slowly  developed,  and  not  ensue  for  day& 
or  even  weeks  after  the  last  application  of  the  dye  (c/.  paper 
by  Dr.  Bunch  on  "  Dermatitis  Due  to  Hair-Dyes  "  (Trans, 
of  London  Dermatological  Society,  1916,  to  which  I  am 
much  indebted) 

The  whole  face  may  become  suddenly  red  and  burning, 
the  evelids  often  swelling,  so  as  to  close  the  eyes.  The 
skin  assumes  the  appearance  of  a  "weeping  eczema,"  and 
the  inflammation  may  extend  to  the  neck  and  chest,  or 
even  spread  over  the  whole  body 

According  to  Dr.  Bunch,  the  dermatitis  is  m  most  cases 
preceded  by  itching,  but  occasionally  the  skin  lesions  are 
not  heralded  by  anv  such  subjective  sensations. 

In  the  case  of  phenylene-diamine  the  intermediate 
u-ritant  substance  is  stated  to  be  qumone-diamine— C,H, 
(NH).,  a  bv-product  of  its  oxidation,  and  this  substance 
lias  been  shown  experimentally  to  be  a  violent  irritant. 
The  final  non-kritant  product  arising  from  the  action  of 
phenylene-diamine  is  called  Bandrowski's  base,  and  the 
darkening  effect  of  the  dye  is  due  to  this  body  (Bunch). 

The  hair  should  be  thoroughly  washed  after  the  dye  has 
been  applied,  the  skin  of  the  face  and  scalp  having  been 
previously  protected  by   some   fatty  substance   (Blascko. 
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Deut.  nied.  Wochenschr,  4th  December,  1913;  Les  Tein- 
tares  Capillaircs,  a  la  p-pJienylene-diainine,  par  E, 
Rousseau;  Paris,  Legrand,  1914). 

General  SyniptoHS. — The  local  effects  are  apt  to  be  bad 
enough,  but  worse  may  follow.  Severe  systemic  poisoning 
has  been  noted — such  as  giddiness,  tinnitus,  muscular 
spasms,  diarrhoea,  and  vomiting. 

If  0.18  grm.  per  kilo  of  body-weight  is  given  to  a  rabbit 
urgent  symptoms  are  developed,  and  the  animal  soon  dies. 

Idiosyncrasy  j^eems  to  play  a  considerable  part  in  the 
effects,  and  some  individuals  are  very  susceptible  to  the 
poison . 

Attempts  have  naturally  been  made  to  modify  the  toxic 
effects  without  impairing  the  power  of  colouration. 

Dr.  Bunch  states  that  the  modified  sohition  most  fre- 
quently used  by  hairdressers  in  England  is  called  "  In- 
ecto,"  while  another  dye,  styled  "Primal,"  contains 
sodium  sulphite,  and  toluylene-diamine  replaces  phenyl- 
diamine,  so  that  a  minimum  formation  of  quinone -diamine, 
or  none,  takes  place.  Another  dye,  called  "Koorpa,'* 
contains  phenylene-diamine,  including  the  ortho-,  meta-, 
and  para-derivatives  in  the  form  of  sulphates,  and  such  a 
dye  is  less  toxic. 

EXHIBITS. 

(1)  Hair  dyed  by  Henna. 

(2)  Hair  dyed  by   anmionio-nitrate  of  silver. 

(3)  Action  of  picric   acid  on  wool   and   cotton. 

(4)  Hair  lightened   in   colour  by  H-O2 

(5)  Specimens  of  plieuylene-diamine,  and   amido-phenol. 

(6)  Hair  dyed  with   each  of  these. 

(7)  Epidermis   stained    by    chrysarobin. 


THE  SCOPE  OE  ANTIGEN  (VACCINE)  THERAPY. 

By  W.  M.  CROFTOX,  M.D. 

[Read  in  the  Section  of  Medicine,  April  4,  1919.] 

I  WISH  to  maintain  the  thesis  that  there  is  no  department 
of  Medical  Science  that  can  afford  to  ignore  this  method 
of  treatment,  and  to  ilhistrate  my  contention  by  the 
descri])tion  of  successful  cases.  Id  making  such  a  claim 
I  am  nuich  less  modest  than  Sir  A.  AA'right,  who  acknow- 
ledges want  of  success  in  cases  with  fever,  and  in 
chronic  infections  assert  that  antigens  are  just  as  use- 
ful in  such  conditions  as  in  any  otlier  class  of  case, 
although  I  acknowledge  that  in  cases  with  chronic  fever 
the  desired  result  can  often  be  more  rapidly  attained  by  a 
(.-ombination  of  innnuno-chemotherapy.  One  is  often 
asked  how  it  is  possible  to  cure  acute  generalised  infec- 
tions by  means  of  injecting  more  of  the  causative  poison. 
Of  the  fact  there  can  be  no  question.  In  these  acute 
infections  one  gets  one's  most  dramatic  results.  Success 
or  failure  dej)ends  on  the  condition  of  the  patient's 
endothelial  cells,  those  jealous  guardians  of  the  tissues. 
If  these  are  for  the  most  part  intact,  then  the  patient  has 
tissues  capable  of  stimulation,  if  they  are  not,  as  in 
ha-morrliagic  types  of  infections,  no  such  response  can  be 
expected  or  obtained.  Before  describing  the  cases  it  is 
necessary  to  discuss  some  points  about  the  method,  since 
there  is  a  tremendous  lot  of  unscientific  work  being  done 
under  the  guise  of  a  scientific  procedure.  It  will  be 
noticed  that    I    have  substituted    the  word    antigen    for 


By  Dr.  W.  M.  Crofton.  587 

vaccine  in  the  title  of  this  paper.  I  have  done  this  be- 
cause it  describes  exactly  what  the  method  is,  viz.  :  the 
production  of  antibodies  in  the  patient ;  while  the  word 
vaccine,  quite  suitably  applied  to  smallpox  antigen,  gives 
people  the  idea  that  therapeutic  immunization  in  general 
is  similar  in  method  and  involves,  for  instance,  the  pro- 
duction of  an  ulcerating  sore. 

It  may  be  stated  at  once  that  the  number  of  different 
antigens  that  the  animal  body  is  capable  of  responding 
to  at  the  same  time  is  large;  this  is  fortunate,  since  the 
animal  body  is  constantly  infected  with  a  number  of 
microbes  simultaneously.  The  body  responds  to  the 
stimulus  by  making  antibodies,  the  most  important  of 
which  is  a  specific  ferment  to  enable  the  cells  of  the 
body  to  ingest  and  digest  the  microbe.  This  ferment  is 
called  variously  immune-body,  amboceptor  or  co-fer- 
ment ;  and  an  anti-ferment,  to  neutralize  the  microbial 
ferment  or  toxin,  called  anti-toxin.  It  is  important  to 
remember  that  these  antibodies  are  absolutely  specific  for 
the  given  microbial  antigen  and  the  production  of  them 
in  sufficient  quantity,  which  varies  with  the  case,  is 
absolutely  essential  for  the  success  of  the  method. 

In  the  original  experiment  of  Wright  and  Douglas 
these  specific  antibodies  v\^ere  ignored  and  the  dosage  was 
founded  on  the  quantity  of  the  fluctuating,  at  best,  feebly 
specific  heat,  labile  opsonin,  or  complement  found  by  the 
opsonic  index  experiment. 

This  has  been  one  of  the  most  ]X)tent  causes  of  the 
method  getting  into  disrepute,  since  a  low  dosage  will 
keep  the  opsonic  index  high  but  will  be  quite  insufficient 
to  produce  sufficient  specific  antibodies  to  cure  the  patient 
in  the  majority  of  cases.  I  have  often  cm-ed  cases  in 
which  the  method  had  been  said  to  have  failed. 
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Again,  if  the  essential  antibodies  are  specific  for  a 
given  antigen  it  is  obvious  that  in  treating  a  case  the 
antigen  nnist  contain  all  the  microbes  that  are  attacking 
the  ])atient,  since  nearly  all  infections  rapidly  become 
mixed.  As  I  have  often  said  before,  the  inclusion  of  an 
unessential  microbe  will  do  no  liarm  in  an  antigen,  while 
the  exclusion  of  an  essential  microbe  will  lead  to  failure. 
1  need  not  fuither  ai'gue  the  case  for  the  use  of  mixed 
antigens;  the  necessity  for  using  them  is  now  generally 
I'ecognised.  but  I  must  say  something  about  stock  antigens. 
Tt  is  often  suggested  to  me,  and  the  idea  seems  to  l)e 
widespread,  and  will  be  confirmed  by  recent  statements 
of  Sir  A.  Wright  that  there  is  a  non-specific  action  of 
antigen,  in  other  words,  that  it  does  not  greatly  matter 
what  antigen  is  used.  This  position  is  quite  untenable. 
How  complete  the  specificity  of  these  antibodies  is  is 
demonstrated  by  the  fact  that  the  serum  against  one 
strain  of  pneumococcus  is  quite  helpless  against  another 
strain,  and  so  with  othei-  sera,  such  as  anti-meningococcic. 
Further,  if  this  contention  were  correct  the  stock  staphy- 
lococcus and  streptococcus  antigen  made  in  huge 
(piantities  for  tlie  treatment  of  war  wounds  would  have 
been  a  great  success  instead  of  getting  antigen  therapy 
into  disrepute.  Tt  is  unj^leasant  to  contemplate  the 
numbers  of  limbs  and  lives  which  have  been  lost  owing 
1()  the  failure  to  use  this  very  potent  adjuvant  method  for 
llic  treatment  of  war  wounds  on  a  proper  scale.  Again, 
were  non-specific  action  effective  innnunisation  against  the 
tyi)hoid  bacillus  ought  to  protect  against  the  paratyphoids, 
but  this  is  not  the  case.  What  does  happen  is  that  if 
the  imnumising  mechanism  for  a  given  antigen  is  pre- 
sent a  dose  of  another  antigen  will  mobilize  a  quantity 
of  the  antibody    to    this.     For  instance,  a  dose  of  para- 
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ivplioid  antigen  will  produce  a  flood  of  agolutinin  to  the 
typhoid  bacilhis  l)iit  only  in  a  typhoid  immnniped 
iinimal.  There  are  certain  emergencies,  such  as  pneu- 
monia and  puerperal  fever,  where  it  is  essential  to  try  a 
¥;tock  antigen  pending  the  making  of  an  autogenous  one, 
l)ut  in  these  conditions  the  probable  cause  is  known.  So, 
too.  in  boils  and  gornoi-rhoea.  But  it  is  not  justifiable  to 
nse  a  stock  antigen  for  a  condition  in  which  the  bacteri- 
ology is  not  known.  Boils  are  not  always  cansed  by 
staphylococci:  gonon-hoea  is  always  a  mixed  infection, 
and  the  accompanying  infections  vary. 

The  stock  antigens  obtainable  commercially  are  often 
impotent,  being  made  from  old  laboratory  strains  which 
have  lost  their  virulence.  I  was  informed  by  an  entirely 
reliable  person  a  few  months  ago  that  he  had  known 
water  made  slightly  opalescent  with  milk  to  be  sent  out 
for  antigen. 

So  important  is  it  that  these  antigens  should  be  auto- 
genous that  the  medical  construction  schemes  at  present 
before  this  country  provide  for  large  laboratories  through- 
out the  country,  an  important  jiart  of  whose  functions 
will  be  the  making  of  them  so  that  they  may  be  available 
for  the  whole  community. 

The  proper  intervals  between  doses  is  a  puzzle  to  many. 
The  intervals  depend  on  reactions.  These  reactions  are 
manifestations  of  the  negative  phase,  a.  period  after  in- 
oculation when  the  resistance  of  the  patient  is  lowered. 
The  reaction  is  classified  into  Local,  indicated  by  tender- 
ness and  perhaps  swelling  and  redness  at  the  site  of  in- 
fection ;  (Tcneral.  shown  by  malaise,  rise  of  tempera- 
ture and  pulse;  and  Focal,  indicated  by  increase  of  symp- 
toms at  the  site  of  infection,  e.g.  :  diarrhoea  in  the  case  of 
intestinal  infection,  increased  cough  and  sputum  in  lung 
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infections,  increased  pain  in  an  infected  joint  or  nerve. 
These  reactions  generally  come  on  within  twenty-four 
hours,  but  are  sometimes  delayed  for  thirtj'-sis ;  very 
rarely  do  they  occur  after  forty-eight  hours.  So  that  if 
one  uses  the  following  simple  rules  one  rarely  fails  tt> 
s[)ace  the  doses  proj)erly.  In  acute  cases  the  reaction  is 
demonstrated  by  temperature  and  pulse.  If  the  tempera- 
ture remains  unaltered  the  next  dose  may  be  given  in 
thirty-six  to  forty-eight  hours.  If  it  falls  the  next  dose 
may  be  given  when  it  begins  to  rise  again.  If  it  rises 
one  must  wait  until  it  falls  again  before  repeating  the 
do.se.  In  chronic  cases  if  there  is  no  reaction,  focal  or 
general,  the  next  dose  may  be  given  in  three  days;  if 
there  is  a  reaction  exhibited  by  malaise  and  increase  of 
focal  symptoms  the  next  dose  ought  not  to  be  given  for 
three  days  after  all  .'^igns  of  it  have  disaj>peared.  If  there 
is  any  doubt  as  to  whether  a  reaction  has  passed  oft'  or 
not  leave  a  few  days  longer  interval  rather  than  risk 
giving  a  dose  during  a  negative  phase.  It  has  recently 
been  ix)i)ular  to  assert  that  there  is  no  such  thing  as  a 
negative  jjhase.  Xo  one  making  such  an  assertion  could 
have  had  any  practical  experience  of  the  method.  If  the 
reaction  (negative  phase)  is  unduly  severe  or  prolonged  it 
can  be  controlled  and  cut  short  by  the  exhibition  of 
iodine.  I  use  a  mixture  of  iodine,  menthol  and  radium 
in  almond  oil  for  the  j^urpose,  which  is  very  efficient. 
As  I  have  often  jwinted  out  before,  the  idea  is  founded 
on  the  observation  that  iodine  destroys  the  toxic  pro- 
perties, but  not  the  antigenic  properties,  of  microbial 
toxins.  The  dosage  varies  with  the  case.  In  acute 
cases,  for  instance,  puerperal  fever  or  influenza,  a  few 
small  doses — e.g.,  2^,  5,  Ih,  10  million — of  the  causative 
antigen  is  all  that  is  necessarv  in   chronic  cases ;  for  in- 
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stance,  of  chronic  stajjhylococcic  eczema  or  l)oils,  very 
large  doses — e.g.,  30,(300  million  or  more — may  have  to 
be  used. 

In  such  conditions  as  rheumatism,  where  there  may  be 
one  antigen  containing  staphylococci,  streptococci  and  B. 
coli,  it  is  not  safe  to  stop  before  attaining  a  dose  of  5,000 
and  500  and  500. 

Lastly,  if  the  patient  is  to  make  antibodies,  and  if 
they  are  to  act  properly  in  his  body,  it  must  be  got  intO' 
as  good  pliysiological  condition  as  possible.  The 
hydrogen  ion  concentration  of  the  blood  and  tissue  juices 
must  be  normal.  Insufficient  secretion  of  his  hormono- 
genic glands  must  be  replaced ;  distressing  symptoms  such 
as  pain  and  cough  must  be  relieved ;  in  wounds  proper 
drainage  insured.  Methods  for  determining  the  anti- 
bodies to  the  focus  of  infection  used.  The  oxygen  carry- 
ing apparatus  must  be  efficient  and  so  on.  This  is  all 
common  sense,  but  the  therapeutic  imnumisator  is 
supposed  to  think  his  method  so  potent  that  the  exer- 
cise of  such  methods  is  beneath  his  dignity.  On  the  other 
hand  I  want  to  emphasise  that  in  the  cases  I  am  about 
to  describe  such  methods  had  entirely  failed  to  cure  tlie 
conditions  which  were  brouglit  to  a  successful  issue  by 
innnunisation.     To  sum  up  it  is  essential  for  success  that 

1.  The  antigen  should  be  specific  and  complete. 

2.  The  doses  should  be  given  at  proper  intervals. 

3.  Sufficient  antibodies  should  be  made  by  attaining  a 
sufficient   dose. 

4.  The  physiological  condition  of  the  patient  should 
be  restored  as  far  as  possible  by  approjmate  methods. 

I  shall  now  proceed  to  illustrate  my  contentions  by 
describing  to  you  briefly  cases  of  general  infection ;  infec- 
tions   of     brain,    eye,  ear,     skin,     respiratory,  gastro-in- 
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testinal,  urinary,  jrenital,  ^kindnlar  and  connective 
tissue  infections. 

I  ask  you  to  remember  that  many  of  these  cases  were 
either  in  acute  danger  of  their  hves  or  had  had  the  most 
sikilled  possible  ordinary  treatment,  some  of  them  for  very 
many  years.  You  can  then  judge  as  to  whetlier  the  re- 
coveries were  the  result  of  the  treatment  or  happened  by 
some  extraordinary  coincidence  to  occur  after  it. 

The  first  case  T  shall  relate  is  to  illustrate  the  efficacy 
of  the  method  in  an  acute  general  infection  of  the  utmost 
severity. 

Constable  G.,  aged  about  40,  slipped  and  fell  while 
ascending  Croagh  Patrick  on  •28th  July,  1912,  and  grazed 
his  left  knee.  A  few  hours  later  his  leg  began  to  swell  and 
by  the  next  day  it  was  enormous  and  he  was  acutely  ill. 
He  arrived  at  Dr.  Steevens'  Hospital  on  the  evening  of 
30th,  and  his  leg  and  thigh  were  extensively  incised.  T  was 
asked  to  see  him  the  next  morning.  He  was  then  quite 
delirious,  his  temperature  102.8°  and  jjulse  110;  the 
swelling  extended  right  up  on  to  his  abdomen.  I  isolated 
streptococci  in  pure  culture  from  a  wound  and  made  an 
antigen.  He  was  given  his  first  dose  on  the  morning  of 
August  3rd.  He  was  still  delirious.  He  appeared  some- 
what better  the  next  morning.  The  dose  was  repeated 
on  August  6th,  and  a  dose  of  iodine-menthol-radium  given 
with  it.  His  temperature  came  down  steadily  until  on 
Sxh  August  it  was  normal.  It  liegan  to  rise  again  on 
August  11th,  and  there  was  increased  discharge  from  the 
wounds.  T  gave  him  11  million  on  the  12th,  but  the 
temperature  did  not  come  down  as  I  expected,  and  so  T 
made  a  fresh  culture  and  isolated  a  B.  coli.  As  you  will 
see  by  the  chait  an  antigen  made  from  this,  and  after  the 
first     dose     combined     with     the     streptococcus     antigen 
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had   the  desired    effect,    and    he   made    an  uninterrupted 
recovery. 

Infections  of  tlie  brain  and  spinal  cord,  from  the 
l)oint  of  view  of  therapeutic  immunisation,  are  largely 
unexplored  territory.  I  have  within  the  last  few  months 
isolated  a  staphylococcus  from  the  cerebro-spinal  fluid  of 
a  case  of  advanced  disseminated  sclerosis.  The  condi- 
tion of  the  man  has  certainly  very  greatly  improved  with 
an  autogenous  antigen,  but  anything  but  amelioration 
could  not  be  expected  in  such  a  case.  I  mention  it  be- 
cause if  the  case  had  been  treated  earlier  there  might 
have  been  some  hope  of  permanent  arrest. 

The  following  two  cases,  the  first  acute,  the  second 
chronic,  appeared  to  be  infections  of  the  brain  tissue. 

One  Mr.  B.,  a  medical  student,  had  a  temperature 
for  some  davs  of  100°  to  102°  F.  before  taking  to  His  l)ed. 
He  then  began  to  see  double.  He  became  delirious  and 
had  hallucinations,  but  when  spoken  to  would  rouse  up 
and  talk  fairly  sensibly.  The  conjunctivcX'  were  con- 
gested ;  he  was  badly  constipated  and  wetted  his  1)ed  ;  he 
had,  in  short,  all  the  symptoms  of  encephalitis  lethargica. 
On  the  chance  that  the  infection  might  be  caused  by  the 
influenza  bacillus  T  gave  him  2^  millions  influenza 
antigen  :  the  improvement  was  immediate.  I  followed 
it  by  0  and  7 J  million,  after  which  his  mind  was  normal 
although  his  memory  was  still  somewhat  defective,  but 
his  temperature  was  still  99°  F.  I  then  gave  him  10 
million ;  that  night  his  delirium  i-eturned  in  full  inten- 
sity although  he  had  no  further  rise  in  temperature.  He 
did  not  become  quite  normal  mentally  for  two  days.  This 
focal  reaction  made  it  quite  certain  that  the  influenza 
l)ncil]us  was  infecting  his  brain. 

The  chronic  case  was  a  man  aged  about  35,  a  patient 


594         The  Scope  of  Anticjen  i  Vaccine)  Tlierapy. 

of  Dr.  Cleary's,  whom  I  saw  in  April,  1918.  He  wa& 
suffering  from  epilepsy  for  seven  months.  He  had  a 
history  of  rheumatic  fever  in  1915  and  1916  and  1917  and 
had  a  mitral  systolic  murmur.  He  was  having  two  or 
more  fits  a  week  and  his  wife  noticed  a  "  roaring  of 
wind  "  in  his  abdomen  before  they  came  on,  and  a  work- 
ing of  his  right  hand.  He  had  been  kept  under  the  in- 
fluence of  bromides  but  the  attacks  still  persisted. 

He  had  marked  pyorrhoea  and  the  symptoms  of  in- 
testinal indigestion.  I  thought  it  worth  while  trying  a 
mixed  antigen  on  the  chance  that  it  might  be  a  rheumatic 
infection  of  his  brain.  The  microbes  were  staphylococci 
and  diphtheroids  and  the  initial  dose  was  10  million 
stajjh.  and  1  million  each  of  the  others.  The  doses  were 
continued  up  to  5.000  million  and  500  +  500.  The  fits 
gradually  became  less  frequent  and  ceased.  He  had  one 
relapse  a  few  weeks  after  but  has  kept  well  since. 

This  is  the  only  case  of  epilepsy  I  have  had  the  chance 
(jt  trying,  but  it  seems  to  me  quite  likely  that  at  least 
some  of  the  cases  of  epilepsy  occurring  in  childhood  may 
be  chronic  infection  of  the  brain.  In  this  connection  I 
have  had  one  case  of  severe  chorea,  which  I  saw  first  in 
March,  1917,  accomjiauied  by  swollen  glands  in  the  neck 
and  jaw,  in  the  left  knee  and  shoulder,  and  signs  of  in- 
testinal indigestion,  and  temperature  going  to  nearly  100° 
F.  Very  successfully  treated  with  mixed  catarrh  antigen — 
viz.,  M.  catarrhalis  and  streptococci  from  her  post- 
nasal catarrh  and  coliform  bacilli.  The  initial  dose  was 
1  million  +  1  +  1,  which  had  to  be  repeated  three  times 
owing  to  reaction,  l)efore  the  next  dose,  2  +  '2-f-2  could 
be  given.  The  final  dose  was  100+100+100.  She  re- 
mains perfectly  well   and  robust. 

I  do  not  pro])ose  to  describe  any  case  of  intraocular  in- 
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fection  because  I  have  not  a  sufficient  opportnnit}'  to 
draw  any  definite  conclusions  as  to  the  efficacy  of  the 
method.  I  may  mention,  however,  that  I  have  had  two 
■cases  of  iritis,  one  in  case  of  mixed,  ordinary  and 
gonorrhoeal  rheumatism  and  one  in  a  case  of  chronic 
•eczema  with  acute  exacerbations,  which  I  shall  mention 
later.  Both  recovered  under  treatment.  Two  cases  of 
granular  ophthahiiia  I  shall  describe  briefly. 

The  first  case  was  a  very  advanced  case  of  granular 
ophthalmia  with  pannus  in  a  man  in  his  early  twenties, 
whom  I  saw  first  about  8  years  go.  The  opacity  was  such 
that  he  could  not  read  at  all  with  one  eye  and  barely  with 
the  other.  He  had  been  under  treatment  by  eye  specialists 
for  years.  I  isolated  staphylococcus  aureus  from  his  con- 
junctival sack  and  inoculated  him  with  an  antigen  made 
from  it,  beginning  with  a  dose  of  100  million.  His  final 
dose  was  20,000  million.  His  eyes  completely  cleared  up 
with  the  exception  of  a  very  slight  comical  opacity  in  one 
eye,  which  hardly  interfered  with  vision,  and  his  eye 
lashes  grew  again.  I  showed  him  years  ago  at  the 
Clinical  Club. 

A  few  months  ago  1  saw,  with  Dr.  Lynn,  a  small, 
miserable  slum  child,  about  two  years  old,  with  emacia- 
tion, a  discharge  from  its  right  ear,  and  a  most  marked 
patch  of  granular  ophthalmia  under  its  left  upper  lid. 
From  the  latter  staphylococcus  aureus  was  isolated.  The 
initial  dose  was  25  million.  The  patch  cleared  up  com- 
pletely in  a  few  weeks ;  as  did  the  ear,  with  a  special 
antigen  made  from  the  discharge. 

I  am  not  prepared  to  assert  that  granular  ophthalmia 
is  caused  by  the  S.  Aureus,  but  I  think  these  two  cases 
suggest  that  further  investigations  along  these  lines 
would  be  worth  w^hile. 
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I  propose  to  describe  two  cases  of  infection  of  the  ear, 
since  they  comprise  between  them  infection  of  the  in- 
ternal ear,  the  middle  ear,  and  the  external  auditory 
meatus.  1  may  say  that  ear  infections  res]X)nd  verv 
readily  to  the  method.  I  cannot  recall  a  case  oi  dis- 
charge that  did  not  clear  up. 

Mr.  T.  A.,  at^ed  about  50,  an  organist,  had  been 
gradually  becoming  deaf  and  during  the  few  months 
before  I  saw  him,  in  February,  1918,  had  many  severe 
attacks  of  vertigo.  He  had  consulted  two  specialists, 
who  had  assured  him  that  nothing  could  be  done  for  him. 
I  found  he  had  pyorrh(x^a  and  |)ost-nasal  catarrh.  From 
the  latter  I  isolated  staphylococci  and  streptococcus 
viridans.  The  initial  dose  of  the  mixed  antigen  was  '2o 
million  +  2;}  million.  He  had  at  first  focal  and  general 
reactions  with  increase  of  vertigo,  but  the  latter  gradu- 
ally ceased.  His  final  dose  was  2,000  +  200.  His  hear- 
ing has  now  greatly  improved,  he  has  lost  his  [)ast- 
nasal  catarrh  and  has  no  trace  of  ^leniere  symptoms. 

Mr.  B.,  aged  o4,  had  had  a  discharge  from  his  left  ear 
for  twenty  ^'eai^s.  He  had  been  all  this  time  under  the 
most  skilled  care.  His  drum  was  (piite  invisible  owing 
to  the  passage  being  almost  closed  at  the  junction  of  the 
bony  and  cartilaginous  meatus  by  exostosis  and  granula- 
tion tissue.  It  was  with  great  difficulty  that  a  small 
opening  could  be  maintained.  It  sometimes  became 
blocked  and  the  pain  became  agonising.  As  it  was  he 
had  periodic  attacks  of  most  intense  pain  and  could  only 
sleep  on  his  back  with  his  head  kept  carefully  in  the  mid 
])Osition  ;  turning  on  either  side  caused  the  pain  to  be- 
come more  severe.  I  isolated  sta]ihylococcus  albus,  a 
short  gram  negative  bacillus,  and  streptococci  from  the 
discharge.     The   first  dose  was   25  million  staphylococci 
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l)lii.s  Ij  million  G.  bacillus,  ])1lis  1^  million  streptococci. 
He  had,  at  first,  very  marked  focal  reactions,  which  were 
controlled  with  iodine-menthol-radimn.  The  first  dose 
was  given  on  August  1st,  1917,  the  last — 5,000  million + 
250  million  +  -250  million — on  17th  January,  1918.  The 
discharge  had  then  entirely  ceased,  the  exostosis  and 
granulation  tissue  entirely  disap])eared,  and  the  sclerosed 
and  retracted  drum  could  clearly  be  seen.  He  had  no 
pain;  he  was,  of  course,  completely  deaf  in  the  ear. 

Skin  infections  of  various  kinds  respond  most  satis- 
factorily to  the  method.  I  shall  relate  only  one  very 
chronic  and  severe  case. 

A  lady  between  30  and  40  consulted  me  in  October,. 
1913.  She  came  into  my  consulting  room  with  a.  thick 
veil  to  hide  her  swollen  face  and  blue  glasses  on  accottnt 
of  severe  photophobia  from  intraocular  infection.  She 
had  the  eczema  also  all  over  her  arms  and  in  other  places 
on  hei'  body.  She  had  had  the  infection  from  the  age 
of  14.  The  acute  exacerbations  occurred  especially  in 
the  spring  and  summer.  She  had  pyorrhoea  round  her 
front  lower  teeth  ;  all  the  rest  had  gone.  She  was  very 
constipated.  1  isolated  staphylococcus  aureus  from  her 
skin,  M.  catarrhalis  and  streptococci  from  her  pyorrhcBa 
and  B.  coli  from  her  f»ces.  The  first  dose  was  -25^ 
million  staphylococci,  1  million  mixed  M.  catarrhalis  and 
streptococci  and  1  million  B.  coli.  Her  final  dose  of 
staphylococcus,  given  on  the  17th  March,  1914,  was 
3,000  million,  and  of  the  other  microbes  75  million.  She 
had  then  lost  all  trace  of  eczema  and  her  pyorrhoea  had 
disappeared  and  she  was  no  longer  constipated.  She  re- 
mains perfectly  well. 

As  post-nasal    catarrh    is   one  of  the  most    difficult    of 
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the  respiratory  infections  to  deal  with  I  choose  it  as  a 
tyjie. 

Rev.  Dr.  C.  consulted  me  in  June,  1912.  He  had 
suffered  from  post-nasal  catarrh  for  years  and  had  had 
much  local  treatment  without  rehef.  I  isolated  a  large 
^ram  positive  cocci  and  streptococci.  The  first  dose  was 
10  million  (if  tlie  large  coccus  and  5  million  of  the 
streptococcus.  It  was  a  larger  initial  dose  than  I  use 
now,  and  he  had  a  rather  severe  focal  reaction.  His 
final  dose  was  300  million  -f-  300  million.  He  has  re- 
mained perfectly  well ;  his  pyorrhoea  healed.  I  could  re- 
late numerous  cases  of  acute  and  chronic  respiratory  in- 
fections successfully  treated  were  it  necessary  to  do  so  for 
my  purpose.  As  I  have  often  stated,  there  is  no  necessity 
for  any  respii'atory  infection  ever  to  become  \chronic. 
Recent  infections  are  very  easily  cleared  up  with  auto- 
genous antigens. 

Pyorrhoea  alveolaris  shares  with  post-nasal  cataiTh 
and  chronic  tonsilitis  the  responsibility  for  the  infection 
of  the  gastro-intestinal  tract,  and  the  latter  two  are  com- 
mon sites  of  the  entrance  of  niicrobes  into  the  interior  of 
the  body,  so  that  the  prophylaxis  of  many  incurable  con- 
ditions, such  as  endocarditis,  lies  in  clearing  up  these 
infections. 

In  some  cases  of  pyorrhea  the  organisms  of  Vincent's 
angina,  that  remarkable  symbiosis  of  the  B.  fusiformis 
and  spirochaetes,  are  associated  with  microbes  in  the 
pathogenesis  of  the  disease.  \Yhen  this  is  the  case 
organic  arsenic  preparations  must  be  used  to  kill  them. 
I  have  already  mentioned  the  healing  of  the  gums  in 
cases  described  above,  and  I  will,  therefore,  only  describe 
one  case.  The  most  common  microbes  are  M.  catarrh- 
alis  and  .streptococci. 
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Miss  C".  consulted  me  in  April,  1912,  with  well-marked 
pyorrhoea.  I  isolated  M.  catarrhalis  and  streptococci. 
The  initial  dose  was  -21  million  ^I.  cattarhalis  and  -ij 
million  streptococci.  The  tinal  dose  was  -250  million 
of  each.  I  saw  her  a  short  time  ago.  Her  gums  remain 
quite  well.  I  think  it  would  have  been  safer  if  I  had  gone 
on  to  500  ijiillion  of  each. 

As  I  have  stated  already,  in  infections  of  the  wdiole  or 
various  parts  of  the  gastro-intestinal  tract,  one  nearly 
always  finds  a  source  of  infection  in  either  the  nose, 
tonsils  or  gums ;  these  are  swallowed  and  infect  the 
stomach,  or  passing  on,  lower  the  resistance  of  the  in- 
testine to  the  B.  coll,  W'hich  becomes  pathogenic. 

Miss  K.,  aged  2.5,  consulted  me  in  April,  1917,  com- 
plaining of  severe  indigestion  and  constipation,  with  an 
abnormal  amount  of  wind  from  the  bowel.  I  isolated 
large  gram  positive  cocci  and  streptococci  from  her 
pyorrhoea  and  B.  coli  from  her  faeces.  The  initial  dose 
was  5  million  large  gram  cocci,  2i^  million  streptococci 
and  2^  million  B.  coh.  Her  final  dose  was  200+100+100. 
Her  weight  was  6.7f  when  I  began  on  20  April,  and  was 
8.1i  in  June,  when  she  had  the  last  dose.  The  final  dose 
was  not  high  enough.  She  remained  quite  well  for  18 
months  and  then  had  a  slight  i-elapse.  A  course  of  similar 
treatment  then  restored  her.  It  is  not  safe  to  stop  under 
500  million  of  these  antigens. 

I  have  had  two  very  successful  cases  of  duodenal  ulcer 
treated  in  this  way.  There  was  no  doubt  about  the  first 
because  he  had  been  operated  on  twice.  He  has  had  no 
symptoms  since. 

A  case  of  an  elderly  gentleman,  Mr.  C,  I  saw  in  con- 
sultation with  Dr.  Cook  a  few  months  ago,  is  of  peculiar 
interest,  as  it  was  feared  he  was  suffering  from  malignant 
T.  2  Q 
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disease  of  his  liver.  When  I  saw  him  he  was  running 
a  temperature  very  weak,  deeply  jaundiced,  and  had 
fatty  stools.  I  thought  there  was  at  any  rate  a  chance 
that  it  was  a  duodenal  infection  spreading  up  and  through 
the  bile  duct.  I  made  an  antigen  from  his  pyorrhoea 
and  from  his  stools.  He  improved  from  the  beginning, 
and  is  now  quite  well. 

I  shall  only  describe  two  other  cases.  One  was  that  of 
an  elderly  lady  whose  life  had  for  years  been  made  miser- 
able by  the  continuous  passing  from  her  bowel  of  large 
quantities  of  foul  gas.  It  was  so  bad  that  she  said  her 
house  smelled  like  a  sewer.  I  made  an  antigen  from  her 
B.  coli,  beginning  with  a  dose  of  2i  million  and  gradu- 
ally working  it  up  to  "2,000  million.  She  gradually  got 
well  and  has  remained  so. 

The  last  intestinal  case  is  to  illustrate  the  success  of 
the  method  in  a  disease  that  not  even  the  surgeons  can 
successfully  remove — viz.,  uuicous  colitis.  I  have  had 
a  consideral^le  number  of  these  cases,  all  of  whom  have 
got  well. 

Mr.  C,  a  medical  student,  consulted  me  in  June,  1917. 
He  had  had  mucous  colitis  for  two  years  and  had  been 
told  he  would  probably  have  it  for  the  rest  of  his  life.  It 
began  after  a  severe  chill  riding  a  motor  bicycle,  which 
was  followed  by  an  attack  of  diarrhoea.  He  had  post- 
nasal catarrh  and  was  very  miserable  and  neurasthenic. 
M.  catarrhalis  and  streptococci  were  isolated  from  his  j^ost- 
nasal  catarrh  and  B.  coli  from  his  faeces.  I  began  him 
with  -II-  million  of  each  of  these  microbes  and  ended  with 
500  million  of  each.  He  was  then  completely  well  of 
both  his  post-nasal  catarrh  and  his  mucous  colitis,  and 
has  remained  well. 

There  are  two  types  of   kidney  infections  to  be   illus-. 
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trated,  one  with  pus  in  the  urine,  the  other  with  only 
albumen  and  tube  casts. 

Mrs.  H.,  aged  35,  complained  of  passing  blood  from  her 
bladder  and  severe  irritation  and  pain  on  micturition.  I 
found  her  right  kidney  enlarged  and  tender,  and  tubercle 
bacilli  and  streptococci  in  her  urine.  She  was  inoculated 
alternately  with  tuberculin  (H.T.S.),  beginning  with 
.0000001  mg.,  and  her  streptococcus  antigen.  I  worked 
her  up  to  .01  mg.  H.T.S.  and  500  million  streptococcus 
antigen.  Reactions,  focal  and  general,  were  controlled 
with  the  radium-iodine  compound.  I  have  examined  her 
urine  several  times  at  intervals.  There  is  no  longer  any 
enlargement  or  tenderness  of  the  kidney.  There  is  no 
abnormality  of  any  kind  in  the  urine,  either  on  chemical, 
microscopical   or  bacteriological  examination. 

Cases  of  chronic  nephritis,  when  recent,  sometimes  re- 
spond very  rapidly  to  the  method.  A  young  policeman 
under  the  care  of  Dr.  Kirkpatrick  at  Dr.  Steevens' 
Hospital,  had  a  marked  amount  of  albumen  in  his  urine. 
I  isolated  staphylococcus  aureus.  His  initial  dose  was 
25  million  and  when  he  went  home  three  weeks  later  his 
urine  was  albumen  free. 

Miss  I.  B.,  aged  14,  was  a  much  more  difficult  case. 
When  I  saw  her  her  feet  and  face  were  oedematous  and 
she  had  1  per  thousand  of  albumen  by  the  Esbach  test. 
Eight  months  before  she  had  had  scarlet  fever.  I  isolated 
staphylococcus  aureus  from  her  urine  and  began  with  a 
dose  of  25  million.  It  was  most  interesting  to  follow  the 
reactions,  which  were  demonstrated  by  increase  of 
albumen.  I  worked  her  up  to  a  dose  of  3,000  million  and 
she  was  then  albumen  free.  She  went  away  for  a  fort- 
night's holiday  but  stayed  away  much  longer.  When 
she  came  back  she  began  to  menstruate  and  I  found  after 
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it  there  was  a  return  of  the  albunien.  I  made  a  fresh 
culture  and  found  the  same  microbe.  She  has  now  no 
albumen  in  her  mornincr  catheter  specimen  and  only  a 
trace  in  the  last  two  evening  specimens  I  examined  after 
going  about  all  day.  Her  last  dose  was  3,000  million. 
I  intend  .to  work  her  up  to  a  much  larger  dose. 

Cases  of  chronic  prostatitis  with  its  accompanying 
effect  after  gouorrhoeal  infection  are  exceedingly  ditti- 
cult  to  deal  with  by  ordinary  methods.  I  can  only  recall 
one  case  of  failure  amongst  many  cases. 

Mr.  M.  was  a  tyj^ical  case.  He  had  gonorrhoea  18 
months  before  he  was  sent  in  to  me  by  the  surgeon  who 
was  treating  him.  He  was  in  a  very  depressed  mental 
state  owing  to  the  fact  that  he  was  engaged  to  be  married 
and  the  lady  was  wondering  why  he  was  putting  off  the 
wedding.  He  had  l^een  given  a  course  of  gonorrhiinil 
antigen  but  had  not  improved.  I  isolated  diphtheroids 
and  small  gram  negative  bacilli  from  the  discharge  after 
massage  of  the  prostate.  The  gonococcus  did  not  grow, 
so  he  had  to  have  stock  gonococcus  antigen.  He  had  had 
up  to  10  million  stock  gonococcus  antigen  before  I  saw 
him,  so  his  last  dose  was  200  million  gonococcus  and  -Ih 
millions  each  of  the  other  microbes.  His  final  dose  was 
1,000  +  250  +  250. 

He  was  able  to  marry  m  six  months  and  is  now  the 
cheerful  father  of  several  children.  Periodic  massage  of 
the  prostate  is  desirable  in  these  cases. 

The  treatment  of  acute  intrauterine  infections  by 
microbial  antigens  is  so  firmly  established,  largely  by  Dr. 
Rowlette's  work  at  the  Rotunda  Hospital,  that  I  need 
not  report  such  a  case.  The  treatment  of  chronic  endo- 
metritis and  cen-icitis  in  this  way  is  hardly  used  at  all. 
The  following  case  was  sent  to  me  by  Dr.  Glenn  in 
February     1911.     She  had  been  operated  on  three  times 
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for  recurrent  cancer  of  the  vulva.  She  had  an  irritating 
vagina  discbarge  from  which  B.  coli  was  isolated.  The 
initial  dose  was  '2o  million  and  the  final  1,000  million. 
Subsequently  she  had  a  course  of  autogenous  staphy- 
lococcus antigens  for  boils.  The  vaginal  discharge  com- 
pletely dried  up  and  she  had  had  no  recurrence  some  years 
later. 

Infected  lymphatic  glands  in  the  neck  are  often  exceed- 
ingly hard  to  treat.  The  infection  is  most  commonly  a 
mixed  one,  with  the  tubercle  bacillus  and  some  other 
micr(  )-organisms. 

Miss  F.  I  saw  first  two  years  ago.  She  had  numerous 
enlarged  glands  on  both  sides  of  her  neck,  which  were 
constantly  breaking  down  and  having  to  be  let  out.  She 
had  first  a  full  course  of  tuberculin  (H.T.S.)  up  to 
.01  mg.  Glands  still  occasionally  swelled  up  and 
softened.  From  one  of  these  I  isolated  staphylococcus 
albus  and  a  diphtheroid  bacillus.  The  initial  dose  was 
100  million  staphylococcjus  and  'Ih  million  diphtheroids, 
and  the  final  dose  10,000  millions  and  400  millions.  She 
had  no  further  recurrences. 

Finally,  I  will  describe  two  cases  of  fibrositis.  The 
first,  an  elderly  gentleman  whom  I  saw  in  February,  1918, 
gave  me  the  following  history  : — He  had  got  gradually 
stiff  all  over  during  the  previous  July;  all  his  muscles 
seemed  affected.  He  could  hardly  turn  his  head,  could 
only  walk  stiffly  and  slowly,  or  [)ut  out  his  hand  to  shake 
hands  with  difficulty.  His  joints  were  not  much  swollen, 
the  trouble  being  mostly  extra-articular.  He  had 
pyorrhoea  and  constipation.  He  had  had  all  sorts  of 
treatment — guaicol  cari)onate,  radiant  heat,  a  long 
course  of  massage,  and  baths  at  Bath,  and  had  been 
ordered  to  Egypt  as  a  last  resource.     I  made  an  antigen 
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from  his  gums  and  f feces.  His  first  dose  was  5  million 
streptococci  and  5  million  B.  coli.  He  improved  slowly 
at  first  and  then  came  to  a  standstill  until  I  gave  him 
sodium  citrate  to  counteract  the  acidosis  exhibited  by  the 
heavy  deposits  of  urates  in  his  urine.  He  then  rapidly 
improved.  He  was  also  given  thio  cinnamic  ethyl  iodide 
with  a  view  to  softening  the  fibrous  tissue,  and  later, 
exercises  and  massage.  His  final  dose  was  500  million 
plus  500  million.  I  saw  him  a  week  or  two  ago.  His 
movements  are  perfectly  free  and  he  can  play  golf  and 
billiards. 

The   last   case  is,  I  think,  interesting.     Mr.  D.,    aged 
35,  had  been  invalided  out  of  the  army  for  injury  to  his 
right  knee.     He  had  been   under  surgical  treatment  for 
months  but  was  no  better.     X-rays  showed  the  bones  and 
cartilages  to  be  normal.     Massage,  he  said,  always  made 
his  knee  worse.     He  told  me  that  an  operation  had  been 
strongly  recommended  to  him  but  he  was  not  keen  on  it. 
I  found  he  had  post-nasal  catarrlf  and  signs  of  intestinal 
indigestion,  and    told    him  I    thought  it  possible    that  a 
rheumatic  infection  had  got  hold  of  his  injured  knee.    I 
isolated    M.    flavus    and    streptococci    from    his    catarrh 
and  B.  coli   from  his  stools.     My   suspicions  were    con- 
firmed by  the  fact  that  he  had  focal  reactions  in  his  knee 
after  the    first  few  injections.     The    first  injection  con- 
tained "2^  million  of  each   of  the   microbes  and   the  last 
1,000  million  of  each.     He  was  then  able  to  play  tennis. 
He  rejoined  the  army. 

I  have  now  finished  this  long  recital,  and  I  hope  you 
will  think  that  T  have  demonstrated  that  the  method  can 
succeed  in  cases  with  fever  and  in  chronic  infections  of 
many  kinds.  One  could  easily  have  multiplied  instances 
of  success  in  all  kinds  of  different  infections  were  it 
necessary  to  do  so. 
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Section  of  Medicine. 

Friday,  October  26,  1917. 

Pa  roxys  mal    Hcvni  oglobinu  ria . 

Dr    Bewley  showed  the  urine  from  a  case  of  this  disease. 
The   patient,  a  man  of   about  60  years,  otherwise  healthy, 
had  for  six  or  eight  years  occasionally— sometimes  for  a  day 
or  two  at  a  time,  sometimes  only  for  one  micturition— passed 
bloody  urine.      The  urine  showed  no  blood  cells,  but  con- 
tained abundant  methaenioglobin  in  solution :  on  standing  a 
sediment    of   fine    granules   was    deposited;    no   tube-casts. 
The    attacks    seemed    always    brought    on    by    cold.       The 
passage  of  bloody  urine  was  preceded  for  a   short  time  by 
chilliness  and  lumbar  pain.      The   man,  although  liable  to 
these  attacks,  remains  in   good  health.      He   (Dr.   Bewley) 
di-ew  attention  to  the  curious  fact  that  Roberts,  m  his  excel- 
lent   description    of    the    disease     ("  Urinary     and    Eenal 
Diseases  "),   sta.tes  that   the   blood-colouring  matter  m  the 
urine  is  oxy haemoglobin,  while  recent  observers  state  that  it 
is    methaemoglobin.      In   this    case   it   was    always   meth®- 
moglobin.     There  was  no  history  of  syphilis  in  this  case. 

The  Pre-silsnt  recalled  a  case  which  he  saw  as  a  student, 
and  which  he  had  observed  carefully.  The  general  features 
were  the  same  as  those  of  Dr.  Bewley 's  case.  An  attack 
invariably  followed  any  slight  exposure,  even  going  out  of 
doors,  and  the  patient  could  accurately  anticipate  its  onset. 

Dr.  Boxwell  had  recently  under  his  care  a  soldier,  to 
whom  he  ordered  salicylate  of  sodium.  An  attack  of  haema- 
turia  immediately  followed  its  exhibition.      This  was  proved 
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by  a  second  trial  when  tht-  first  attack  cleared  up.  At  first 
blood  was  present,  but  later  the  corpuscles  disappeared,  and 
the  urine  remained  a  deep  brown  colour  for  some  time.  The 
spectroscopic  appearances  were  negative. 

Dr.  W.  G.  Smith  said  it  was  a  rare  disease  in  Ireland.  He 
had  seen  only  two  or  three  cases — two  being  in  boys.  The 
pathology  of  the  condition  was  quite  obscure;  but  it  was 
evidently  connected  with  hemolysis,  the  factors  governing 
which  were  very  imperfectly  known.  These  might  be  divided 
into  physical,  chemical,  and  biological,  the  last  being  the 
most  interesting. 


Section-   of   Oustetrics. 

Friday,  November  2)u7,  lOl'^ 

Ovarian.  Tu)>iours. 

Dr.  Eegixald  White  s^howed  three  tumours  of  the  ovary 
which  had  undergone  mahgnant  change.  They  were  removed 
from  patients  aged  40,  45  and  65  years  respectively;  one 
patient  had  been  operated  on  three  years  previously  for 
simple  ovarian  tumour.  In  all  three  the  growth  was  very 
rapid,  and  was  associated  with  pain.  Free  fluid  was  present 
in  the  i)fritoneal  cavity  in  one  case.  In  one  case  both 
ovaries  were  removed,  in  another  the  left  ovarv  had  been 
removed  three  years  previously,  and  in  the  third  case  the 
second  ovary  was  so  atrophied  that  it  was  not  removed. 

Professor  McWeexey  drew  attention  to  the  difficulty  of 
deciding  as  to  the  histogenesis  of  these  multilocular  cvsto- 
mata  of  the  ovary,  which  is,  of  course,  a  mesoplastic  struc- 
ture. He  raised  the  question  as  to  whether  thev  ought  not 
to  be  classed  with  the  teratomata. 

Dr.  Girbox  FitzGirbox  said  he  thought  the  naked-eye 
appearance  of  two  of  the  tumours  stronglv  suggested  a 
malignant  character,  and  that  at  operation  thev  should  b.- 
treated  as  such.  Owing  to  the  probability  of  the  same  form 
of  growth   developing   in   the   other  ovary   it  should   be   re- 
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moved  The  secoiid  specimen  bore  out  this  belief ;  it  having 
developed  in  a  patient  from  whom  an  ovarian  tumour  was 
removed  three  years  previously. 

Dr.  Bethel  Solomoxs  thought  that  the  state  of  affairs  in 
regard  to  ov^ariau  tumours  was  most  unsatisfactory.  It 
seemed  to  be  impossible  for  a  skilled  pathologist  to  decide 
if  these  tumours  were  potentially  malignant.  He  had  re- 
moved i^apillomata  microscopically  benign,  and  malignant 
metastases  had  followed,  while  microscopically  malignant 
tumours  had  had  no  such  after  history.  He  considered  that 
in  this  field  there  was  much  room  for  investigation. 

The    President   said   that   clinically   speaking   in   his   ex 
perience  malignant  tumours  of  the  ovary  were  bilateral.     It 
was  difficult  to  explain  how  some  malignant  tumours,  irre- 
spective of  size,  were  associated  with  ascites  and  others  were 
not. 


Section  of  r.\TH0L0GY. 
Friday,  November  9,  1917. 

Cholecystitis  icHli  Secondary  Abscess  of  Liver. 

Dr.  T.  T.  O'Farrell,  with  tlie  kind  permission  of  Dr.  W. 
J.  Dargan,  showed  specimens  from  the  following  case:  — 

The  patient,  C.  C,  aged  50  years,  was  admitted  to  St. 
Vincent's  Hospital  suiiering  from  prostration,  and  with 
symptoms  simulating  influenza.  On  physical  examination  no 
lesions  in  the  lungs  could  be  found,  but  there  was  a  well 
marked  mitral  systolic  murmur  in  the  heart.  The  temperature 
was  subnormal.  On  the  third  day  after  admission  the  patient 
complained  of  a  ver}^  severe  pain  situated  just  below  the 
costal  arch  in  the  right  nipple  line. 

Simultaneously  signs  of  a  marked  acute  pleurisy  developed 
on  the  right  side.  The  temperature  rose  to  1(»1°  F.  up  to 
104O  F.  on  the  sixth  day. 

The  possibility  of  the  presence  of  a  liver  abscess  was  con- 
sidered, but  owing  to  the  existence  of  the  pleurisy  a  definite 
diagnosis  could  not  be  arrived  at.     Owing  to  the  condition  o! 
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the  heart  an  optTatiou  was  deemed  inadvisable.  The  pleurisy 
with  effusion  on  the  right  side  became  more  marked,  and 
the  bases  of  both  lungs  showed  signs  of  involvement.  The 
patient  died  on  the  seventh  day. 

At  the  post-mortem  there  was  a  purulent  effusion  into  the 
right  pleural  cavity.  The  right  lung  showed  some  oedema  of 
th€  lower  lobe,  and  in  its  substance  was  a  small,  somewhat 
ragged- walled,  gangrenous  abscess  cavity.  The  left  lung 
showed  much  the  same  condition,  except  that  the  upper  lobe 
was  emphysematous  and  the  pleurisy  was  limited  to  the 
diaphragmatic  surface. 

The  heart-  was  enlarged  and  appeared  to  be  somewhat 
flabby.  The  venous  sinuses  and  chambers  of  the  heart  were 
filled  with  partly  clotted  blood.  The  tricuspid  orifice  showed 
marked  dilatation,  and  there  was  slight  thickening  of  the 
edge  of  the  mitral  valve.  The  cavities  were  somewhat  dilated 
and  there  were  some  petechial  haemorrhages  imdemeath  the 
endocardium. 

There  was  a  moderate  amount  of  atheroma  in  the  aorta  and 
great  vessels.  On  opening  the  abdomen  the  under  surface  of 
the  gall-bladder  was  found  adherent  to  the  anterior  wall  of 
the  stomach,  near  the  pyloric  end.  These  adhesions  were 
broken  down  with  very  little  difficulty. 

The  stomach  contained  a  large  amount  of  blood-stained 
fluid  but  no  point  of  haemorrhage  could  be  found. 

The  liver  had  a  characteristic  nutmeg  appearance.  On 
examining  the  under  surface  of  the  organ  the  gall-bladder 
was  found  to  be  \ev\  contracted,  and  its  walls  were  con- 
siderably thickened. 

A  single  facetted  gall-stone  was  found  impacted  at  the 
opening  into  the  cystic  duct.  This  portion  of  the  bladder  wall 
was  distinctly  gangrenous,  the  colour  forming  a  marked  con- 
trast to  the  remainder  of  the  mucous  membrane,  which  was 
quite  pale. 

A  probe  could  be  readily  passed  through  a  perforation  in 
the  gangrenous  area  into  an  abscess  cavity  in  the  liver. 

This  abscess  was  situated  within  the  under  surface  of  the 
right  lobe,  and  in  position  corresponded  to  the  junction  of 
the  renal,  colic,  and  duodenal  impressions.  It  was  about  the 
size    of   a   Tangerine    orange,    and    contained    foul-smelling. 
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though  not  blood-stained,  pus.  A  mixed  culture  of  B.  coli 
and  streptococcus  was  obtained.  There  was  no  peritonitis 
over  the  most  prominent  part  of  the  abscess. 

The  right  kidney  contained  two  small  fibromata,  and  in 
the  left,  one  fibroma  was  found. 

The  other  organs  appeared  to  be  normal,  except  for  some 
adhesions  about  the  spleen. 


Section  of  ^Medicine. 
Friday,  November  2drd.  1917. 

Bilateral  Facial  Parahisis  and  Peripheral  Neuritis. 

Sir  Joseph  Eedmond  exhibited  a  female,  aged  35  years, 
suffering  from  this  condition.  The  patient  was  admitted 
to  the  Plater  !Misericordiae  Hospital  on  the  9th  of 
October,  1917.  She  stated  that  her  health  had  been 
excellent  till  about  a  week  ago,  when  she  caught  cold, 
had  a  shivering  attack,  accompanied  by  pains  in  the 
shoulders  and  back,  which  necessitated  her  going  to 
bed.  There  was  no  history  of  sore  throat.  When  a  few 
days  in  bed  she  felt  her  arms  growing  weak,  and  that  she 
was  gradually  losing  the  use  of  her  legs.  On  admission  to 
hospital  there  was  complete  loss  of  power  in  the  lower 
extremities.  The  knee-joints  were  absent  and  sensation  was 
normal.  Her  face  showed  the  usual  well-marked  signs  of 
double  facial  paralysis.  The  sense  of  taste  was  normal.  On 
taking  the  electrical  reactions  of  the  facial  muscles  there 
was  only  a  very  feeble  response  to  the  galvanic  current  and 
none  to  the  faradic. 

Dr.  Craig  thought  that  a  diagnosis  of  peripheral  neuritis 
would  best  explain  the  condition.  He  recounted  several 
examples  of  double  facial  paralysis,  due  to  various  causes, 
which  he  had  seen  recorded.  He  also  mentioned  an  interest- 
ing case  of  his  own,  in  which  fracture  of  the  base  of  the  skull 
had  produced  paralysis  of  the  cranial  nerves. 
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Major  W.  G.  Harvey  had  a  girl  at  present  under  his  care 
with  double  facial  paralysis.  This  case  was  not  supra- 
nuclear, as  it  commenced  with  complete  paralysis  of  the  left 
side  of  the  face,  which  is  now  showing  some  signs  of  recovery. 
A  month  later  the  right  side  became  paralysed.  Then  there 
was  no  ear  trouble,  history  of  syphilis,  diphtheria,  and  so  on, 
and  no  involvement  of  other  nerves. 

Dr.  G.  E.  Nesbitt  mentioned  the  case  of  a  neurotic  girl 
recently  under  his  care,  who  some  years  ago  developed  this 
condition.  It  had  cleared  up,  except  for  some  stiffness  of 
the  chin  muscles,  when  she  came  under  his  observation. 
The  cause  in  this  case  was  probably  functional. 


Purpura  Hcemorrhagica. 

Dr.  Nesbitt  exhibited  a  case  of  haemorrhagic  piu-pura 
in  a  widow  of  45.  Nine  days  previously  he  had  been  asked 
to  see  her  in  the  Richmond  Hospital,  in  which  she  was  em- 
ployed daih'  in  sewing.  She  then  had  a  slight  purpuric 
eruption  on  her  arms  and  a  diffuse  purplish  stain  on 
the  forehead.  There  was  a  histon'  of  an  attack  of 
purpura  (apparently  mild)  three  or  four  years  ago.  She 
refused  admission  to  hosj^ital,  and  calcium  lactate  was 
prescribed.  Two  liours  later  she  was  found  l.ving  on  the  floor 
semi-conscious,  and  bleeding  freely  from  the  nose  and  mouth. 
During  the  next  few  hours  she  developed  huge  ecchymoses 
under  the  skin  of  the  face,  arms  and  legs,  and  a  copious 
petechial  eruption  generally.  Her  appearance  at  this  stage 
was  most  remarkable.  She  continued  to  bleed  from  the  nose 
for  a  coui)le  of  days,  and  a  considerable  degree  of  anaemia 
supervened.  Treatment  was  normal,  serum  intravenously, 
and  the  result  seemed  satisfactory.  Owing  to  her  alarming 
condition  the  scientific  aspect  of  the  case  had  been  neglected, 
but  he  hoped  to  have  blood  cultures  made  with  a  view  to 
tracing  the  infection.  Though  much  of  the  bruising  had 
cleared  up,  she  was  by  no  means  cured.  She  had  one  slight 
return  of  the  ei)istaxis,  and  occasionally  a  slight  temperature.. 
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Section   of   Obstetrics. 
Friday,  November  30,    1917. 

Mesenteric  Fihro-Sarconia. 

Dr.  Bethel  Solomons  showed  this  specimen.  The  patient 
complained  of  abdominal  pain  and  of  a  tumour,  which 
had  grown  steadily  for  two  years.  On  bimanual  examination 
it  was  impossible  to  distinguish  the  pelvic  organs.  When  the 
abdomen  was  opened,  the  tumour  was  found  to  be  adherent 
to  the  parietal  peritoneum ;  when  these  adhesions  were 
broken  down  and  the  tumour  was  delivered  out  of  the 
abdomen,  there  were  many  feet  of  intestine  adherent.  These 
were  sponged  off ;  a  pedicle  stretching  from  the  mesentery 
of  the  great  omentum  was  tied,  and  the  abdomen  closed. 
The  convalescence  was  uneventful.  Professor  0' Sullivan 
reported  the  tumour  to  be  a  fibro-sarcoma. 

Professor  Scott  agreed  that  the  specimen  was  a  sar- 
coma, but  there  were  some  special  points  of  interest  in  it. 
He  thought  that  an  "  embryonic  "  development  need  not 
necessarily  be  pre-natal,  but  may  be  formed  from  post-natal 
tissue  changes  growing  in  an  embryonic  fashion.  Many  of 
the  so-called  "  degenerations  "  are  not  such,  but  really 
developments.  When  cells  reproduce  themselves  without 
any  subsequent  development,  they  are  always  vei'y  malig- 
nant; but  if  these  cells  tend  to  form  some  tissue — mucous 
tissue,  fibrous  tissue,  cartilage,  bone,  &:c. — their  malignancy 
is  somewhat  reduced;  very  much  so  in  such  cases  as  "  recur- 
rent fibroid."  The  very  mai'ked  amount  of  fibrous  tissue  in 
this  tumour  would  suggest  it  as  a  modified  malignancy. 


Section  of  Pathology. 

Friday,  December  7,  1917. 

Exhibits. 
Dr.  Pollock  demonstrated  a  testis,  the  seat  of  a  malignant 
neoplasm,  together  with  a  large  epigastric  abdominal  metas- 
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tasis,  with  three  hepatic  metastases.  The  dinical  features 
are  those  of  intestinal  obstruction,  due  to  the  metastatic 
mass,  to  relieve  which  laparotomy  was  performed.  A 
hydrocele  had  been  present  for  many  years  preceding  the 
growth  of  the  primary  tumour.  The  difference  of  its  tissue, 
the  rapid  growth,  combined  with  necrosis,  together  with  the 
distance  of  the  metastases  from  the  primary  growth,  and 
haemorrhage  in  the  liver  deposits  would  suggest  sarcoma,  but 
he  considered  that  the  microscopical  preparations  showed  a 
carcinomatous  structure. 


Section   of   Obstetrics. 

Friday,  January  25th,  1918. 

Sarconia  of  the   Uterus. 

The  Presidext  showed  a  specimen  of  this  disease.  A  patient, 
aged  22,  pale  and  emaciated,  gave  a  history  that  for  the  past 
five  months  she  had  very  heavy  menstruation  (six  to  eight 
days),  accompanied  by  intense  pain.  The  bimanual  revealed 
an  enlarged  hard  uterus ;  size  of  fcetal  head.  A  diagnosis  of 
fibromyoma  was  made,  and  a  sub-total  hysterectomy  was 
performed.  Influenced  by  the  pathologist's  report  of  sarcoma, 
immediate  removal  of  the  cervix  was  urged,  without  success. 
The  patient  has  gained  in  strength,  and  put  on  flesh,  and 
there  is  hope  that  the  secondary  operation  will  be  permitted. 
The  prognosis  in  spindled-celled  sarcoma  is  more  hopeful  than 
that  of  cancer.  The  reported  influence  of  radium  emanation 
on  sarcoma  cells  will  not  be  lost  sight  of. 

Dr.  T.  T.  OTarrell  demonstrated  the  specimen,  which 
measured  9  cm.  in  length,  9  cm.  from  side  to  side,  and 
6.5  cm.  in  its  antero-posterior  diameter.  It  consisted  of  the 
body  of  the  uterus  only.  When  the  organ  was  opened  the 
cavity  was  found  full  of  polypoid,  almond-shaped  growths. 
These  varied  in  size — the  larger  ones  being  the  size  of  a  large 
almond,  the  smaller  ones  about  the  size  of  a  split  pea.  Some 
of  these  were  quite  pale,  while  others  had  a  dark  blue-grey 
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colour.  One  long  finger-like  polypus,  which  largely  consisted 
of  blood-clot,  was  attached  at  one  end  to  the  mucous  mem- 
brane of  the  lateral  uterine  wall,  about  midway  between  the 
fundus  and  cervix;  the  other  free  end  hung  downwards,  and 
probably  had  occupied  part  of  the  cervical  canal  and  the  first 
portion  of  the  vaginal  canal. 

The  muscle  wall  of  the  uterus  was  considerably'  thickened 
between  3-4  cm.,  and  when  cut  numerous  wart-like  pro- 
minences appeared.  Histological  sections  were  made,  which 
included  the  muscle,  mucous  membrane  and  a  polypoid 
growth.  There  was  some  hypertrophic  change  in  the  mucous 
membrane,  and  the  tubules  in  some  places  were  in  close 
contact  with  the  muscular  layer;  in  fact,  at  one  spot  they 
appeared  to  invade  the  latter.  However,  there  was  no  ten- 
dency to  cellular  proliferation  or  want  of  continuity  of  the 
basement  membranes,  so  that  the  condition  was  not  regarded 
as  cancerous.  The  polypoid  growths,  however,  showed  dis- 
tinct spindle -cell  sarcoma  of  very  vascular  type.  Where 
myomatous  degeneration  was  present  the  tumour  appeared 
to  have  a  perivascular  ai'rangement ;  the  sarcomatous  cells 
occurring  in  islands,  each  of  which  contained  a  central  capil- 
lary blood-vessel.  The  capillary  blood-vessels,  on  the  whole, 
appeared  to  be  somewhat  better  fonned  than  those  found  in 
sarcomata  from  other  regions  of  the  body.  In  some  polypi  the 
utei*ine  mucous  membrane  was  flattened  out  over  the  surface 
of  the  sarcomatous  tissue. 

Sections  through  the  uterine  muscle  showed  numerous 
irregular  islands  of  sarcoma,  which  corresponded  to  the  wart- 
like projections  which  appeared  to  the  naked  eye  when  the 
organ  was  originally  cut  open.  These  sarcoma  islands  were 
not  by  any  means  so  vascular  as  the  tumour  substance  of  the 
polypi. 

Dr.  FitzGibbon  said  that  he  had  met  with  cases  of  sarcoma 
arising  from  the  muscular  coat  of  the  uterus.  They  were  both 
in  young  women,  aged  24  and  26  years.  Both  cases  had 
profuse  menstruation  and  pain  as  their  symptoms,  and  sug- 
gested the  diagnosis  of  single  fibroid  tumours.  On  attempting 
enucleation  of  the  tumours  it  was  found  that  they  would  not 
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shell  out,  but  required  to  be  cut  away  from  the  uterine  tissue. 
Sarcoma  originating  from  the  endometrium  seemed  to  form 
the  encephaloid  tjq^e  of  tumour,  and  to  occur  later  in 
life.  The  development  of  a  tumour  suggesting  fibroid  in 
women  under  thirty  and  causing  profuse  menstruation,  should 
strongly  suggest  sarcoma.  The  prognosis  after  total  hysterec- 
tomy appeared  to  be  good. 


Section  of  Pathology. 
Friday,  February  1,  1918. 

Anomalous  Tumour  of  the  Broad  Lirjatnent. 

Dr.  Boxwell  showed  a  tumour  and  microscopic  sections  for 
diagnosis.  The  tumour  had  been  situated  in  the  broad  liga- 
ment, in  the  angle  between  the  tube  and  the  uterus,  and 
internal  to  the  ovarj'.  It  was  entirely  independent  of  these 
structures.  Infection  had  occurred  from  a  chronic  pj'o -salpinx, 
and  the  tumour  had  ruptured,  discharging  a  quantity  of  blood 
and  some  verj^  offensive  pus. 

The  specimen  showed  a  fibro -muscular  Avail,  and  a  ca\dty 
lined  by  multiple  layers  of  cubical  epithelium. 

The  mucosa  was  fleshy,  and  rugose,  and  contained  tubular 
glands. 

The  submucosa  consisted  of  embryonic  connective  tissue, 
and   enormous  numbers  of  thin-walled   blood-vessels. 

Embedded  in  the  wall  was  a  secondarjr  tube  or  diverticulum 
with  a  similar  structure. 

Considering  that  there  was  a  normal  uterus  and  two  develop - 
mentally  normal  tubes.  Dr.  Boxwell  thought  that  the  growth 
could  have  had  origin  onh'  in  the  parovarium,  although  the 
appearances  shown  were  quite  unlike  any  descriptions  of 
parovarian  cysts  he  had  seen. 

The  President  was  rather  disposed  to  look  upon  it  as  an 
aberrant  form  of  bifid  uterus. 
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Professor  Scott  regarded  it  as  an  accidental  uterine 
diverticulum  brought  about  by  faulty  union  of  the  Miillerian 
ducts,  and  subsequent  "  pinching  off  "  in  process  of  develop- 
ment. 

Bothriocephalus  Lotus . 

Dr.  T.  T.  OTarrell  said  he  had  to  thank  Dr.  J.  N.  Meenan 
for  leave  to  bring  forward  this  specimen.  It  was  the  second 
specimen  of  this  tape-worm  with  which  the  speaker  had  met. 
The  details  of  the  first  case  were  x^ublished  in  the  Trans. 
B.  A.  M.  I.,  Vol.  XXXIV.,  1916,  p.  272,  and  noted  in  the 
Lancet,  Vol.  I.,  1916,  p.  466. 

The  patient,  a  young  woman,  came  under  observation  in 
December,  1917.  Her  symptoms  somewhat  simulated  gastric 
iilcer,  but,  OAving  to  the  historj'',  an  anthelmintic  was  adminis 
tered  and  this  tape-worm  was  passed.  The  blood  was  examined 
on  the  next  day  with  the  following  result  : — Red  cells,  4,640,000 
per  cmm.  ;  haemoglobin,  91  per  cent.  ;  colour  index,  0.9  ;  white 
cells,  8,000  x^er  cmm.  Stained  films  showed  the  red  cells  to  be 
j)racticaiiy  normal,  there  was  very  slight  irregularity  in  the 
size  of  the  corpuscles,  but  there  were  no  definite  microcytes  or 
macrocytes.  No  nucleated  red  cells  were  found.  The 
differential  leucocyte  count  was  as  follows  : — Small  lympho- 
cytes, 25.0  ?^er  cent.  ;  large  lymphocytes,  13.5  per  cent.  ; 
hyalines,  9.0  per  cent.  ;  potymorphonuclears,  51.0  per  cent.  ; 
eosinophiles,  1.0  per  cent.  ;  basophiles,  0.5  per  cent.  Which 
demonstrated  the  fact  that  there  was  practically  no  anaemia 
and  no  eosinophilia. 

As  to  history,  the  patient  had  never  been  out  of  Ireland,  and 
lived  in  the  County  Leitrim  near  the  River  Shannon. 

Six  years  ago  she  had  been  in  an  infirmary,  where  she  was 
treated  for  tape-worm.  She  began  to  complain  again  about 
two  years  ago,  with  symptoms  of  gastric  idcer.  She  had 
occasionally  eaten  the  following  fish  : — Pike,  perch,  trout 
Avhich  had  been  fried.  She  did  not  remember  having  eaten  any 
badly  cooked  fish.  She  did  not  laiow  any  other  person  who 
■"  suffered  from  tape-worm  "  in  the  district. 

T.  2  R 
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The  patient  came  from  a  town  fifteen  miles  up  the  river 
from  the  phice  in  which  the  speaker's  other  case,  a  man, 
resided.  The  absence  of  any  definite  anaemia  in  these  two 
cases  was  of  interest.  Unfortunately  the  head  of  the  worm, 
had  not  been  secured. 

One  noticeable  feature  about  the  specimen  was  that  the 
uterus  appeared  to  have  been  emptied  of  ova  in  the  more 
mature  segments  without  any  break  in  the  continuity  of  the 
worm,  giving  this  portion  of  the  parasite  a  ladder-like 
appearance. 


Section'  of  Pathology. 
Friihnj,  Man  l^-  l-^l^- 

Report  on  the  Value  of  the  Coniplonent-fixation  Test. 

Dr.  O 'Kelly  read  a  report  on  the  value  of  the  complement- 
fixation  test  as  a  means  of  differentiating  between  enteric - 
vaccinated  and  typhoid-infected  persons.  This  work  had 
been  carried  out  by  him  for  the  Medical  Research  Committee- 
in  the  Pathology  Laboratory  of  University  College,  Dublin- 
He  arrived  at  the  following  conclusions  :  — 

1.  As  a  result  of  prophylactic  enteric  vaccination  comple- 
ment-fixation reactions  as  high  as  +2  are  frequently  given 
even  after  the  lapse  of  many  months.  After  three  months- 
+  3  reactions  show  a  decided  falling-off ,  and  +  4  reactions, 
seldom  appear  except  in  the  month  of  inoculation. 

2.  It  is  doubtful  if  any  increase  in  the  immune  body-con- 
tent of  the  serum  is  brought  about  by  the  administration  of" 
more  than  two  inoculations. 

3.  In  uninoculated  persons  73  per  cent,  gave  negative  re- 
actions with  the  typhoid  antigen.  The  remaining  27  per  cent, 
gave   +1,    +2,  and  -h  3  reactions.     (Saturation  experiments. 
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were  not  carried  out  to  determine  if  the  latter  reactions  were 
specific  or  not.) 

4.  Convalescent  cases  of  typhoid  fever  usually  contain  in 
their  serum  anti-bodies  giving  full  complement-fixation  with 
a  typhoid  bacillary  extract  about  the  thirty-fifth  day  of  the 
iUness.  Mild  cases  may  recover  without  the  immune  body- 
content  of  the  serum  reaching  a  high  level.  The  agglutination 
titre  does  not  rise  pari  passu  with  the  increase  of  the  antibody 
content  of  the  serum. 

5.  A  positive  (  +  4)  complement  fixation  reaction  occurs 
too  late  in  the  course  of  the  attack  of  typhoid  fever  to  be  of 
value  as  a  diagnostic  procedure. 


ABSTPtACTS    OF    SHORT  COMMUNICATIONS 
AND   EXHIBITS. 


VOL  XXXVII. 


Sectigx  of  Obstetrics. 
Friday,  Xovcmber  22,  1918. 

Sc.rconui  of  the  Cervix. 

Dr.  Bethel  Solomons  showed  a  specimen  of  above  which  he 
had  removed  from  a  woman  aged  50.  She  had  been  married 
■20  years,  had  11  children,  the  youngest  of  whom  was  11. 
She  complained  of  a  feeling  of  "womb  falling  "  after  the 
birth  of  her  last  child,  but  the  symptoms  vanished  until  14 
days  before  she  consulted  him.  On  examination,  it  was  found 
that  a  large  mass,  about  the  size  of  a  large  grape  fi'uit,  filled 
the  vagina.  On  tracing  this  up,  it  was  found  to  have  a  dis- 
tinct connection  with  the  posterior  lip  of  the  cervix,  with 
which  it  was  incorporated. 

The  tumour  was  removed,  and  as  the  cervix  was  hyper- 
trophied  it  was  amputated.  A  pathological  examination  by 
Dr.  Wigham  showed  that  the  growth  was  a  spindle-celled  sar- 
coma, with  a  large  amount  of  hyaline  degeneration  of  the 
capillaries,  forming  a  kind  of  cylindroma. 

Following  this  report,  Dr.  Solomons  performed  Wertheim's 
hysterectomy,  and  the  convalescence  was  without  incident. 
The  uterus  on  examination  proved  to  be  normal. 

He  commented  on  the  silent  growth  of  the  tumour,  with 
absence  of  symptoms,  which  was  typical  of  these  rare  cases 
of  primai-y  sarcoma.  He  thought  that  a  radical  hysterectomy 
should  alwavs  be  done  in  this  class  of  case. 
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Dr.  Wigham  described  the  pathology  of  the  specimen. 
He  thought  that  the  sarcoma,  although  malignant,  was,  if 
one  might  call  it  so,  a  benign  forili  of  sarcoma. 

Dr.  Purefoy  said  sarcoma  limited  to  the  cervix  uteri  is  rare, 
and  he  could  recall  only  one  case  similar  to  the  one  just 
described.  In  it  a  large  sloughing  mass  distended  the  vagina 
and  vulva,  and  hysterectomy  was  performed,  but  death 
ensued  from  sepsis.  In  very  young  subjects  myxosarcoma 
is  sometimes  seen  springing  from  the  cervix  in  the  form  of 
numerous  small  cysts,  but  its  removal  is  generally  fol- 
lowed by  recuri'ence.  Notwithstanding  the  pathologist's 
opinion,  he  was  inclined  to  regard  Dr.  Solomons'  case  as  one 
of  uterine  fibroid  showang  sarcomatous  degeneration. 

Mesenteric  Tumours. 

Sir  William  Smyly  showed  two  tumours  of  the  mesentery 
removed  from  a  patient  in  the  Adelaide  Hospital.  The 
patient  had  a  large  cystooele,  which  protruded  through  the 
vulva,  and  caused  much  difficulty  in  emptying  the  bladder. 
On  examination  a  tumour  was  discovered  in  Douglass  pouch, 
which  was  supposed  to  be  ovarian.  After  performing  an 
anterior  colporrhaphy  the  abdomen  was  opened  and  the 
tumour,  wliich  was  exceedingly  friable,  was  drawn  out  of 
the  abdomen,  Avhen  it  was  found  to  be  intimateh"  connected 
with  the  intestine.  A  second  tumour  was  discovered  higher 
up  in  the  mesentery.  The  tumours,  which  were  supposed  to 
be  malignant,  were  removed  with  about  two  feet  of  the  ileum 
and  a  large  piece  of  mesentery,  and  the  severed  gut  was 
restored  by  a  side-to-side  anastomosis.  The  patient  made 
an  uneventful  recovery. 

Captain  Speares,  who  had  examined  the  specimen,  said 
it  was  impossible  to  come  to  a  definite  conclusion  as  to  the 
nature  of  the  main  mass  of  the  tumour.  The  edges  were 
tubercular,  but  the  central  portion  was  so  necrotic  that  it  was 
impossible  to  diagnosticate  the  condition. 

Double   Uterus. 
Dr.  Jellett  showed  a  pyosalpinx  and  ovarian  abscess  re- 
moved from  a  patient  aged  twenty-three,  who  had  a  double 
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uterus.  The  left  side  alone  was  affected,  the  right  horn  of  the 
uterus  and  corresponding  ovary  and  tube  being  quite  healthy. 
The  uterine  comu  on  the  infected  side  was  also  removed. 
The  pus  from  the  abscess  contained  streptococci  and  colon 
bacilli.    The  patient  was  making  a  good  recovery. 

Dr.  Eowlette  said   it    was   remarkable   how   often  an  in- 
fected process  was  present  in  cases  of  double  uterus. 


Section  of  Pathology. 
Friday,  January   24,   1919. 

A  Case  of  Primary  Cancer  of  the  Liver. 

Dr.  O'Kelly  described  the  case  of  above. 

The  patient,  ISl.  O'C,  a  woman  aged  65,  was  admitted  to 
the  Mater  Misericordiae  Hospital  under  the  CAi'e  of  Professor 
]\I.  Dempsey.  She  was  not  able  to  give  any  details  of  her 
illness.  The  liver  was  enlarged  and  bulged  out  somewhat 
about  the  centre  of  its  anterior  surface.  Death  took  place 
36  hours  after  admission,  an  autopsy  being  made  on  the 
following  day.  The  body  was  that  of  an  elderly,  very  obese 
female.  The  skin  showed  a  sligiit  icteric  tinge.  The  heart 
was  somewhat  enlarged  and  showed  well-marked  fatty  in- 
filtration. There  was  a  milk  patch  at  the  apex.  The  tri- 
cuspid orifice  admitted  five  fingers  easily-.  The  right 
ventricle  was  dilated  and  contained  post-mortem  clot.  The 
mitral  valve  admitted  three  fingers  easily.  The  anterior  flap 
of  the  mitral  valve  showed  early  atheroma.  The  left 
ventricle  and  aorta  showed  post-mortem  inhibition.  The 
pleurae  were  adherent  posteriori}'  on  both  sides.  At  the  apex 
of  the  left  lung  a  healed  tubercle  was  seen.  There  were 
numerous  small  secondary  nodules  of  cancer  on  the  pleurae. 
The  mediastinal  glands  showed  very  marked  fatty  infiltra- 
tion, a  condition  which  I  had  not  previously  observed.  A 
small  amount  of  bile-stained  fluid  was  found  in  the  peritoneal 
cavity.     The  liver  was  enlarged,  weighing  103  ozs.     It  showed 
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slight  jaundice.  There  was  a  swelhng  about  the  size  of  the 
bottom  of  a  hirge  cup  projecting  anteriorly  from  the  parietal 
surface  of  the  right  lobe.  On  section  this  mass,  roughly  the 
size  of  a  small  melon,  resembled  somewhat  a  red  infarct,  and 
had  a  rather  necrotic  appearance.  There  were  pale  and  red 
areas  in  it.  The  rest  of  the  liver  varied  in  colour,  being 
pale  in  some  parts,  in  which  the  jaundice  was  best  seen,  and 
in  other  places  showing  a  very  congested,  nutmeg  appear- 
ance. A  few  small  nodules  of  the  growth  were  seen  in  the 
substance  of  the  liver.  The  hepatic  veins  were  thrombosed, 
as  were  many  of  the  portal  veins,  the  clots  in  the  latter  being 
paler  and  firmer.  The  growth  had  infiltrated  the  diaphragm, 
which  obviously  explains  the  secondary  deposits  on  the 
pleurae.  The  portal  glands  were  infiltrated  with  the  growth. 
There  was  congestion  of  the  kidnej's.  A  careful  search  failed 
to  reveal  anything  of  a  neoplastic  nature  in  the  stomach,  in- 
testines, pancreas,  genital  organs,  or  breasts. 

Microscopically  the  liver  shows  the  following  changes  :  — 

(i.)  Extreme  fatty  change  in  the  portal  vein  zone. 

(ii.)  Almost  complete  absence  of  liver  cells  from  the 
hepatic  artery  and  vein  zones,  and  their  replacement 
by  fibroblasts,  blood  pigment  and  red  corpuscles. 

(iii)  Thrombosis  with  beginning  organisation  of  the  hepatic 
veins. 

(iv)  A  more  advanced  condition  of  organisation  of  the 
thrombi  in  the  i:)ortal  veins. 

(v.)  Invasion  of  the  thrombosed  veins  by  cancer  cells. 

(vi.)  In  the  humour-masses  of  cancer  cells,  in  small 
columns  mainly  scin-hous  m  type,  but  with  fairly 
well  formed  acini  here  and  there.  The  cancer  cells 
are  often  large,  frequently  multinuclear,  fairly  rich  in 
mitoses,  and  all  show  a  very  deeply  staining  nucleus. 

Primary    cancer    of  the  liver,   apart    from   the  liver-celled 
type,  which  is  very  rare,  occurs  in  three   forms: — (1)  The 
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"  cancer  massif."   where  there  is  usually  a  large,  somewhat 
encai)siiled,     and    often    necrotic     growth,    with,     perhaps, 
secondary  deposits  in  its  neighbourhood;   (2)  the  infiltrating 
carcinomatous  cirrhosis  of  Perls,   in  which  there  is  cirrhosis 
with  nodules   of  cancer  often  invading   the  portal  vein  and 
liver  capsule;  (3)  carcinomatous  infilti-ation  of  Glisson's  cap- 
sule, originating  in  the  larger  bile-ducts,  with  closely  packed 
or  fused  nodules  in  the  ]>ortal  areas,  icterus  being  common. 
The  present  case  does  not  conform  to  any  of  these  types,  and 
the   cells   found    in    the    growth    are    uncommon.     It    may 
possibl}^  be  an  example  of  the  "  cancer  massif,'''  in  which,  the 
intense   fatty  infiltration    and  the   extreme   circulatory    dis' 
turbances,  due  on  the  one  hand   to  tricuspid   regurgitation, 
and  on   the  other  to  the  thrombosis    of  hepatic   and  portal 
veins,   may  have  combined  to  make  the  macro-  and  micro- 
scopical appearances  peculiar.     A  case  presenting  somewhat 
similar  naked-eye  findings,   in  which  there  was  a  malignant 
"  leather-bottle  "  stomach,  secondary-  deposits  in  the  portal 
glands  and  liver,  with  thrombosis  of  the  hepatic  and  portal 
veins,  the    liver    presenting  the    appearance  on    section    of 
multiple  infarctions,   came  under  ovu*   notice    at  the  Mater 
Misericordiffi  Hospital  some  years  ago,  and  was  recorded  by 
Professor  E.  J.  ]Mc\Yeeney  at  the  meeting  of  the  Pathological 
Societv  of  Great  Britain  and  Ireland. 


Pi'u)iarn  Cancer  of  the  Pancreas  resembling  a  Piodcnt  Ulcer, 

Dr.  O'Kelly  also  described  the  following  case:  — 

The  patient,  J.  ^I.,  a  man  aged  53,  was  admitted  to  the 
Mater  ^lisericordiae  Hospital  under  the  care  of  Sir  Joseph 
Eedmond.  He  was  obviously  suffering  from  secondary 
mahgnant  deposits  in  the  liver,  but  the  seat  of  the  jsrimary 
growth  could  not  be  located.  Autopsy :  there  was  hyper- 
trophy of  the  wall  of  the  left  ventricle,  well-marked  atheroma 
of  the  aorta  and  emphysema  of  the  lungs.  The  liver  was 
greatly  enlarged  and  weighed  176  o/.s.  It  was  studded  with 
Farre's  tubercles,  which  showed  here  and  there  a  cicatricial 
edge.     There  was  a  small,  white,  fibrous-looking  area  in  the 
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head  of  the  pancreas.  It  was  not  eneapsuled.  The  portal 
glands  were  considerably  enlarged  and  firm.  Nothing  else 
abnoraial  was  found  in  the  thorax  or  abdomen. 

On  microscopical  examination  the  fibrous-looking  area  in 
the  pancreas  is  seen  to  be  made  up  of  bundles  of  spindle  cells 
showing  numerous  mitotic  figures.  These  bundles  are  chiefly 
rather  large,  but  occasionally  the  growth  is  scirrhous  in  type. 
No  stroma  can  be  made  out  between  the  individual  cells. 
There  is  fairly  well-marked  fibrosis  in  the  neighbourhood  of 
the  tumour.  The  islets  of  Langerhans  are  preserved.  The 
lymphoid  tissue  of  the  portal  glands  is  almost  entirely  re- 
placed by  bundles  of  spindle-cells,  rich  in  mitotic  figures. 
In  the  liver  the  nodules  show  much  the  same  appearances  as 
t/hose  found  in  the  pancreatic  growth,  the  bimdles  of  cells 
being  mainly  large  and  circular  in  outline.  ^litotic  figures 
are  again  numerous.  The  stroma  between  the  bundles  of 
cells  is  in  places  very  vascular,  almost  suggesting  a  peri- 
thelioma, but  in  other  portions  the  vascularity  of  the  growth 
is  slight.  Occasional  hsemoiThages  into  the  neoplasm  can  be 
seen. 

The  tumour,  consisting  as  it  does  of  masses  of  cells  with 
no  stroma  between  the  individual  cells,  comes  under  the 
heading  of  cancer.  The  appearances  resemble  somewhat  those 
seen  occasionally  in  certain  cancers  found  growing  in  con- 
nection with  the  skin  and  its  appendages,  where  spindle- 
cells  are  common.  Of  the  commoner  cancers  one  sees  it 
resembles  most  closely  a  rodent  ulcer.  Tumours  of  the  pan- 
creas are  not  common.  Primary  cancers  are  usually  scirr- 
■hosis,  sometimes  medullary,  and  occasionally  one  finds  a 
diffuse  infiltration  of  the  whole  gland,  but  the  cells  in  these 
cases  are  cubical.  Primary  sarcoma,  of  which  a  few  cases- 
are  on  record,  is  of  the  round-celled  type.  Nevertheless  the 
primary  growth  in  the  ])resent  instance  is.  in  my  opinion, 
situated  in  the  jiancreas.  hut  I  am  unable  to  offer  any  ex- 
planation of  its  origin. 
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Section  of  I'athology. 
Friday,  February  21,  1919. 

Malignant  Hydatidijorm  Mole. 

The  President  showed  a  specimen  of  malignant  hydatidi- 
forai  mole.  After  passing  some  masses  of  hydatidiform 
cysts  the  patient  had  repeated  bleedings.  JNIicroscopic  ex- 
amination of  the  fragments  passed  gave  no  cause  to  suspect 
malignancy.  Vaginal  examination  revealed  the  presence  cf 
a  tumour  to  the  right  of  the  vagina  and  bulging  into  it.  This 
tumour  ruptured  into  the  vagina,  causing  severe  bleeding. 
The  uterus  was  then  removed.  In  its  Avail  were  masses  of 
hydatidiform  mole,  one  of  which  was  continuous,  with 
a  large  hydatidiform  tumour  in  the  right  side  of  the  pelvis. 
At  subsequent  autopsy  the  tumour  was  found  to  involve  the 
bladder  wall  and  the  periosteum  of  the  pelvis.  The  President 
outlined  the  relative  pathology  of  hydatidiform  mole  and 
chorion-epithelioma. 


Section  of  Obstetrics. 
Friday,  Marrlt  2Ut,   1019. 

Heart  Block  after  Operation. 

Dr.  Gibbon  FitzGibbon  said  tlie  patient,  sixty-two  years  of 
age,  para  iv,  had  passed  the  monopause  normally  at  46.  She 
w^as  sent  into  hospital  on  account  of  great  abdominal  disten- 
sion causing  considerable  cardiac  and  jDulmonary  distress, 
which  had  kept  her  in  bed  for  the  past  six  months.  The 
abdomen  w^as  filled  up  to  the  costa  by  a  cystic  tumour.  By 
vaginal  examination  the  cervix  could  just  be  reached  high  up 
above  the  symphysis,  and  the  whole  pelvis  was  filled  by  a 
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cystic  mass  bulging  forwards  through  the  posterior  vaginal 
wall.  The  abdomen  was  opened  in  the  middle  line,  but  the 
incision  had  to  be  extended  upwards  to  the  side  of  the  um- 
bilicus before  the  peritoneum  could  be  opened,  owing  to  the 
tumour  having  dissected  up  the  peritoneum  to  that  level. 
There  were  two  tumours,  which  had  grown  extra -per  itoneally, 
displacing  the  descending  colon  to  the  right  of  the  middle 
line,  and  growing  under  the  mesentery  of  the  small  intestine. 
It  was  quite  impossible  to  dissect  out  the  tumours,  and  as 
they  were  cystic  they  were  both  opened  into  and  emptied,  and 
then  closed  again.  The  contents  of  the  tumours  was  that  of 
an  ordinary  ovarian  cyst.  The  abdominal  wall  healed  com- 
pletely, but  a  small  sinus  opened  on  the  ninth  day  at  the 
lower  angle  of  the  wound,  through  which  a  large  quantity  of 
purulent  matter  was  evacuated  coming  from  the  subcuta- 
neous layer.  There  had  been  pyrexia  up  to  103°  F.,  and  pulse 
to  110.  On  the  eleventh  day  the  temperature  fell  to  96°F., 
and  the  pulse  to  56;  next  day  the  pulse  dropped  to  40  and 
then  30,  at  which  it  continued  for  twelve  hours,  then  slowly 
rising  to  44,  at  which  it  remained  for  seven  days.  The  patient 
complained  of  nothing,  but  lay  in  a  dormant  state,  quite 
conscious  when  spoken  to.  Strychnine  and  digitaline  was 
given  four-hourly,  and  the  pulse  subsequently  recovered  and 
went  up  to  70  in  the  course  of  two  or  three  days.  The  con- 
dition was  considered  to  be  due  to  heart  block  cau>sed  by  toxic 
poisoning  from  the  suppuration  in  the  wound  acting  upon  an 
already  weak  heart  due  to  fatty  degeneration.  During  the 
period  of  slow  pulse  the  ventricular  beat  was  at  the  sanie  sloAV 
rate,  and  the  temperature  remained  at  96°  F.  The  condition 
was  subsequently  followed  by  a  period  of  pyrexia  and  corre- 
sponding fast  pulse. 

Dr.  Kirkpatrick  thought  the  diagnosis  was  vmsatisfactory, 
as  the  slow  pulse  was  the  only  symptom  present  of  heart 
block.    He  asked  if  a  cardiographic  tracing  had  been  taken. 

Sir  John  Moore  agreed  with  Dr.  Kirkpatrick  that  the 
diagnosis  of  heai't  block  was  open  to  doubt.  To  him  the  con- 
dition seemed  to  resemble  more  closely  the  bradycardia  and 
slow  pulse-rate  which  so  commonly  accompanied  the  sub- 
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normal  temperature  of  an  acute  infection  ending  by  crisis, 
such  as  typhus  or  pneumonic  fever. 

Dr.  Boxwell  thought  that  the  cases  which  had  been 
diagnosticated  as  bradycardia  of  infection  might  possibly 
have  been  heart  block. 

Dcvdopiiiental  Tumour  of  Uterus. 

Dr.  Purefoy  said: — I  desire  to  bring  before  you  notes  of  a 
case  in  which  the  physical  signs  were  such  as  to  make  accu- 
rate diagnosis  very  difficult  before  operation,  and  abovit  which 
the  pathologists  ai'e  not  yet  quite  in  agreement.  S.  K.,  aged 
thirty-five,  married  five  years,  mother  of  three  children,  was 
admitted  to  the  Eotunda  Hospital  in  December,  1917.  At 
this  time  she  was  complaining  of  pains  in  the  abdomen  which 
lasted  only  a  few  days,  but  which  had  been  experienced  in 
an  acute  form  some  months  previously.  ^lenstruation  was 
proceeding  regularly  and  of  normal  amount ;  general  health 
good;  somewhat  troubled  with  constipation.  On  making  a 
bimanual  examination  the  utenis  was  found  normal  in  size 
and  position ;  left  appendages  appeared  to  be  normal.  On  the 
right  side  a  firm,  globular  lump  could  be  felt  adherent  to 
adjacent  structures.  This  was  variously  diagnosticated  as  a 
pus  tube  or  an  adherent  cystic  ovar^'.  At  operation,  a  round 
swelling  Mas  found  at  the  right  side  of  the  uterus,  so  incor- 
porated with  broad  ligament  as  to  appear  intraligamentous. 
The  tube  lay  extended  at  full  length  on  the  timiour,  for  the 
most  part  adherent  to  it,  though  about  the  middle  of  its 
length  it  was  possible  to  separate  them.  This  I  proceeded  to 
do,  as  there  was  not  much  evidence  of  salpingitis,  but  at  j» 
later  stage  it  was  found  advisable  to  remove  most  of  the  tube. 
My  next  efforts  were  directed  to  the  removal  of  the  tumour, 
the  consistence  of  which  suggested  fluid  contents.  With  the 
aid  of  a  blunt  knife  it  was  possible  to  push  off  the  tube,  and 
very  slowly  imd  cautiously  the  finger  tips  were  applied  so  as 
to  separate  adhesions  and  lift  up  the  tumour  out  of  the  pelvis 
without  lesion  of  the  broad  ligament.  During  these  proceed- 
ings pus  began  to  escape  at  one  point,  so  I  incised  the  sac. 
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and  evacuated  about  au  ounce  of  stinking  pus,  and  then  com- 
pleted its  removal.  I  then  removed  most  of  the  elongated 
tube,  and  iinally  suspended  the  uterus  with  one  silk  suture 
and  closed  the  abdomen,  placing  in  the  wound  a  gauze  drain 
and  Kocher's  tube.  The  ovary  did  not  come  into  view,  but 
I  am  satisfied  that  I  felt  it  enveloped  in  adhesions  below  the 
abscess  sac.  I  submitted  the  specimen  to  Dr.  Boxwell  for  his 
opinion,  and  I  append  his  report. 

Pathological  report  on  specimen  by  Dr.  Boxwell :  — 

The  specimen  appeared  to  be  a  cyst,  or  part  of  a  cyst, 
with  a  wall  of  irregular  thiclmess  (at  most  about  half  an  inch), 
and  perhaps  as  large  as  a  hen's  egg.  It  was  reported  to  have 
contained  a  quantity  of  foul-smelling  pus  when  freshly 
opened.  AYhen  examined  in  the  laboratory,  the  contents  were 
mainly  blood  clot ;  pus  as  such  was  not  recognised.  Sections 
from  various  parts  of  the  cyst  wall  were  made,  and  prelimi- 
nary sections  showed  a  fibro-muscular  structure,  in  parts 
densely  infiltrated  with  embryonic  connective  tissue  cells. 
Towards  the  lumen,  these  cells  made  up  the  mass  of  the 
tissue,  and  were  varied  onW  by  large  numbers  of  thin- walled 
blood-vessels  and  blood  spaces,  most  of  them  full  of  blood. 
The  edge  towards  the  "  lumen  '  was  necrotic,  and  was  lost 
in  adherent  blood  clot.  No  trace  of  epithelial  lining  was  seen, 
and  the  specimen  was  reported,  quite  wTongly,  as  '  probably 
sarcoma.'  An  extensive  haemorrhage  had  evidently  occurred, 
not  only  into  the  cavity  of  the  cyst,  but  deeply  into  its  wall. 
Further  sections  discovered  remains  of  a  '  mucosa,'  covered 
by  columnar  epithelium.  The  general  appearance  strongly 
suggested  a  uterine  rather  than  a  tubal  connection;  definite 
tubular  glands  being  found  embedded  in  embryonic  connec- 
tive tissue.  Moreover,  running  along  the  upper  border  of  the 
cyst,  there  had  been  a  complete  Fallopian  tube,  attached  m 
the  normal  way  to  the  uterus,  and  quite  distinct  in  all  its 
length  from  the  tumour.  Two  possibilities  suggest  them- 
selves in  explanation  of  the  development  of  this  cyst: — (1) 
That  it  is  definitely  uterine  in  origin,  and  produced  by  the 
faultv  fusion  of  the  Miillerian  ducts  in  the  development  of  the 
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primitive  uterus,  a  diverticulum  having  been  formed  which 
was  subsequently  *  pinched  off  ' ;  or  (2)  that  it  was  developed 
from  the  vestigial  remains  of  the  duct  of  Gartner.  The  his- 
tology of  the  growth  supports  the  former  alternative ;  its  posi- 
tion and  complete  independence  of  both  uterus  and  Fallopian 
tube  favour  the  latter." 
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